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The Editor's Introduction 


and Nepal! Pak 
in Asia, With 


Foresceing this scrious crisis, Professor Abdus Salam has been campaigning 
since his address to the All Pakistan Science Conference in Dhaka in January, 
1961, for the development of science in Pakistan, for an enlightened 
educational framework in the country. Whatever modem science exists in 
Pakistan today was ushered in primarily through the assiduous efforts made by 
Professor Abdus Salam. Before Professor Abdus Salam became Science 
Adviser to the President Ayub Khan of Pakistan in 1961, he was active 
member of Pakistan Scicnce Commission and Pakistan Education 
Commission in the late fifties. Professor Abdus Salam was the founder and 
first chairman of the Space and Upper Atmosphere Committee (SUPARCO) in 
1962. It was through Professor Salam's persuasion and help that the Atomic 
Energy Commission embarked on the programme of training more than 500 
scientists in areas of experimental and theoretical physics, nuclear chemistry, 
health physics, and agriculture. These men by and large constitute Pakistan's 
total stock of trained manpower in the relevant disciplincs. The research 
establishment near Islamabad (PINSTECH), as well as the nuclear power plant 
near Karachi (KANUPP), owe much to his tireless efforts, as of Science 
Adviser, as do the National Science Council and the Pakistan Science 
Foundation. Before the Islamic Summit Conference was held in Lahore in 
1974, Professor Salam prepared for the then Chairman of the Islamic 
Conference and Prime Minister of Pakistan, Mr. Zulfikar AN hut. oe 
blueprint for an Islamic Science Foundation. The plan Professor 5a 
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sive governments in Pakistan promised to promote science ang 
education, in response to the fervent appeals made by Professor Abdus Salam, 
but the promises were not fulfilled. Science and education have not been high 
on the agenda of the rulers of Pakistan. As a result, Pakistan has been 
relegated to an inferior position even in the Third World. Much is made by the 
official spokesmen of economic growth in Pakistan. Whatever growth has 
taken place, however, is not reflected in our educational standards nor in the 
nation's science and technology institutions. 


Succes 


Professor Abdus Salam, Fellow of the Royal Society, who was the first Nobel 
Laureate from an Islamic country, demonstrated his commitment to science and 
education in Pakistan by donating his entire prize money to scholarships and 
assistance for poor and deserving students principally from Pakistan. (He did 
the same with his prize money from Atoms for Peace Award which he used to 
help Physics Laboratories at Government College Jhang, Lahore, Sahiwal, 
Islamia College Lahore, and Government High School Jhang. Unlike some 
other Nobel Laureates from the Third World, Professor Abdus Salam has not 
forgotten or forsaken his roots. Also, unlike most of the distinguished 
scientists from the Third World who reside in North America and Europe, 
Professor Abdus Salam has not given up his nationality (He is one of the two 
living Nobel Laureates in Sciences who are Third World nationals). He 


remains a devout, true and devoted son of Pakistan, and a tireless crusader for 
the Third World. 


ane eminent Indian Nobel Laureate, Rabindra Nath Tagore, founded 
Shantineketan" in Bengal, which became the intellectual cradle of Indian 
nationalism in the thirties, Through sustained efforts and worldwide lobbying, 
at thought would never succeed), Professor Abdus Salam founded in 
Trieste a es Nations) International Centre for Theoretical aan 
ae ee rofessor Abdus Salam had wanted the International Cente 
initiated j beg - be established in Pakistan. When the proposal bie 
aed in carly sixties, it won the favour of President Ayub Khan, but Oe 
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then Finance Minister saw it j 
s NO merit in the idea and wij i 
infrastructure, ne withheld funds for its 
iechnology . Pais minister, who was directly responsible for science and 
an in the sixtics even went to the ex i i 

oe tent of instructing the 
Pakistani delegate lo the International Atomic Energy Agency meeting in 
Vienna to vote against the proposal to shift the Centre to Pakistan. The 
Pakistani delegate (who now heads the Atomic Energy Commission in 
Bangladesh) adopted a more dec 


€nt course by just remaining silent at this 
meeting. There is no Shantincketan in Pakistan for Professor Abdus Salam. 


Generously supported by the Italian government, as well as by the 
International Atomic Energy Agency in Vienna and the United Nations 
Educational, Scientific and Cultural Organisation in Paris, the International 
Centre for Theorctical Physics in Trieste has attracted visits of around 25,000 
scicntists and rescarchers internationally - more than half of them from the 
Third World. Together with eminent scientists and scholars from the developed 
countries, the Third World scientists are able to carry out basic research of 
great value to the cause of scicnce in the developing countries. Through this 
unique institution located 150 kilometers east of Venice, Professor Abdus 
Salam is endeavouring to create many "Salams" in the Third World, who can 
carry the torch of scientific progress in the nations of Asia, Africa and Latin 
Amcrica where intellectual darkness prevails and scicnce is neglected. 


Another imaginative step taken by Professor Abdus Salam has been the 
creation of the Third World Academy of Sciences lo which belong around one 
hundred of the most prestigious scientists of the Third World. This Academy 
has already created a niche for itself among the World Senet . 
inauguration was carried out by the Secretary General of Het me i Hons i. 
awards Fellowships and Prizes to the Third World Scicntists, 


two million dollars a year. 


am's fervent quest for basic research by Third wore 

‘antisis is interlinked with the promotion of the scientific base of 
Ae ngtORY. "B ‘and large few pcople realise", observes Professor Abdus 
ne of ti ossays, "that technology transfer must always be preceded 
Salam in one s essays 
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The message contained in the speeches of Professor Abdus Salam in this book 
deserves the unstinted attention and genuine support of all thinking Pakistanis 
who would like to see our country enter the next century not as a backward ard 
ignorant nation, but as an enlightened society which can provide a beter 
quality of life for its people. This book contains the address given last year by 
Professor Abdus Salam at the International Seminar in Nathiagali, a 
prestigeous scientific forum which he founded, but which was not published 
in Pakistan for reasons best known to the organisers of the Seminar and the 
concerned authorities. 


Professor Abdus Salam is not only an eminent scientist, recognised and 
honoured as such by the world community, he is also a sincere sage whose 
admonition and advice we can ignore only at our own peril. Opinion leaders, 
decision makers and thinking Pakistanis have a special duty in this regard. 
What Professor Abdus Salam has to say about the future of science and 
education in Pakistan should command their close interest and active 
involvement. They can and should create a climate of opinion in Pakistan 
whereby the leaders in command of its destiny are made aware of the urgent 
need to devote adequate resources and proper effort for the promotion of science 
and education in Pakistan. 


NASIM AHMED 


London, February, 1987 
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The Third World, as a whole, is s} 
Science and Technolog 
Science and Technolo 
widening gap in Econo 
and the North is basic 


owly waking up to the realisati 

; di ema: alisation that 

: = what distinguish the South from the North. On 

eae the standards of living of a nation. The 
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ally the Science 
ie ae gap. It scems patently clear that there 
arc two distinct types of humans inhabiting this globe of ours: those who are 


fully conversant with what Science and Technology can achieve; this confers 
upon them cconomic advantages as well as power to alter shinies Then there 
are those who have NOT made Science and Technology part of their lives and 
who, by and large, arc poor as well as influenceless. 


Table 1 gives figures for GNP expenditures on Science and Technology. One 
may note that while expenditures on Defence, on Education and on Health for 
the developing versus the developed world may differ, these do not show an 
order of magnitude difference. But, the expenditures on Science and 
Technology do differ by a factor of more than ten. We in the South are just 
not scrious about Science and Technology as a valid profession. 

Table I 


Defence, Education, Health, and Science and Technology 
Expenditure in US$ (1983) (as % of GNP) 


Science 
Population | GNP Million |GNP Capita | Defence Education | Healh and 
x (1,000 S$) (USS) (%) (%) 
1,116,969 | 10,518,183 9,415 : 
ss1433 | 2559796 
asso | 3591 
nin |_ 73536] 290 


1. The Situation in Pakistan 


There arc four arcas of Science and Technology: 


1. Basic Sciences (Physics, Chemistry, Mathematics and Biology) 


Science and Education in Pakistan 


2. Applied Sciences (Agriculture, Energy (including Nuclear and Non- 
Conventional), Environment, Earth Sciences (including Minerals, 


Seismology)). 


3. Classical Technology (Bulk Chemicals, Iron and Steel, Metals, Power 
Generation) 


4. Science-Based High Technology (Microelectronics, Microprocessors, 
Computer-aided Design, High T, Superconductors, Lasers, Fibre Optics, Fine 


Chemicals, Biotechnology, Space Science). 


The Pakistan situation can be summarised in a few words. Research in Basic 
Sciences does not exist. High Technology is not a word which has entered 
into current usage in our country. 


2. The Percentage of Our Manpower in the Educational System 


(See Table II). At the primary level, we are depriving half of our young 
people even of the knowledge of the three R's. At the secondary and tertiary 
levels, we are not producing enough people who are technologically trained. 


Table II 


Enrollment Rations by Age Groups 


aE ve 
ot age - age of age | Medicine/Ans and Law 
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Developing Countries] 64% 38% 8.7% po 
Seale bal a 
Developed Countries 94% 86.5% 50/50 


(1977 World Bank Figures) 
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Remedies 


2.1. Atthe higher levels, for § 


cien i : 
High Techiiolory: ihe tueee: ce (Pure and Applied) and Science-based 


of researchers and the numbers of research 
ad less than 500 researchers in 1949 manning 


as 300,000 ~ a fact ; 
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2.2. We must broaden the base of our education so far as the three R's are 
concemed. (The easiest to teach, in My Opinion, is Arithmetic — addition 
subtraction and multiplication. Everyone in Pakistan must learn to aim 
Next comes reading, and particularly science-text reading). 


2.3. The real change would come at the secondary stage where, instead of a 
multiplicity of organisations as at present, which deal with the technical, 
vocational, agricultural and commercial education, we should have just one 
Authority. 


This Authority will be charged with creating (parallel with the present liberal 
system of education in arts and sciences) the professional system of education. 
Each award — the matriculation, the intermediate, the B.A. (or B.Sc.) — may be 
obtained either after the present liberal courses in arts or sciences, or after 
technical, vocational, agricultural, or commercial courses. (Thus, assuming 
that the intellectual content of a course in Sewage is as high as the intellectual 
content of a course in Geography at the B.Sc. level — and this is the case, for 
example, at Cambridge — a B.Sc. degree should be awarded to the person who 
pursues Sewage as a subject of study. Likewise, Plumbing may qualify for 
the matriculation). So far as job opportunities are concerned, all B.A.s 
(general, agricultural, technical, commercial), all intermediates (general, 
agricultural, technical, commercial), all matriculates of whatever variety would 
count as equivalent. Only thus will the exclusive hold on the public mind — 
particularly on parents’ minds — of the present prestigious liberal system S 
education be broken. (Adding new technical, agricultural or eae 
streams to the present high schools or colleges, and thus making t i 
comprehensive, may obviate the necessity of a vast new building programme). 
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2.4. Industrial Research and Development Training Centres 

Time has come when the more mature of Pakistan's industries ~ textiles, 
paper, sugar, cement, fertilizers, gas, fuel refining, telecommunications and the 
steel and metallurgical industries — should support their own research and 
development establishments, the units in each industry either acting 
individually or in concert. To provide the gentle persuasion so necessary in 
our country there will be need for a statutory levy (depending on size) in 
addition to government funds for commissioning the projected research and 
training establishments located with each industry. The important point being 
made is that these establishments should be (a) mono purpose and (b) should 
be located within the relevant industry. 


One may go right down the line to consider industries, like chassis-building or 
sports-goods or cutlery, and envisage following something like the present 
United Kingdom and Western European practice of setting up government- 
sponsored and industry-financed cooperative industrial research, development 
and training centres. In the United Kingdom there are at present some two 
dozen such government-sponsored Centres for baking and flour milling, 
brushes, cast-iron, cutlery and files, drop forging, gelatin and glue, glass, 
paints, springs, shoes, timber, lace, hosiery, welding and wool. In 1970, 
these institutions employed six thousand scientists, spent 13 million pounds 
sterling and served the needs of industries with a turn-over of around forty 
billion pounds. These Centres bring the knowledge of the newest technical 
advances to the manufacturer. 


The pattern for industrial research, development and training which is being 
advocated here is somewhat different from the one we have so far pursued. 
Different is perhaps not the right word — the new pattern is a logical 
development of past practice, necessitated by our growing maturity. In this 
pattern the emphasis is on statutory participation by industry, with 
Government sponsorship, of the research, development and training centres. 


2.5 So far we have considered the lower echelons of research, development 
and training. Money lies with High Technology today, as the experience of 
Japan, South Korea, Taiwan and Singapore has demonstrated. It may be 
recalled that Singapore is currently earning 1.7 billion dollars from 
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(c) Such a postgraduate institute will be supplemented in a supportive role 
by degree-giving institutions at the divisional level with the involvement of 


SUPARCO. 


(d) If it is considered desirable to set up more than one such institute for 
Science and High Technology, it may be desirable to have competition among 
donors, like for the case of the I.L-T.'s (Indian Institutes of Technology) where 
the U.S., the U.K., the U.S.S.R. and German government consortia competed 
for the setting up of the I.LT.’s at Kanpur, Delhi, Bombay and Madras. 


(e) Blueprints and plans may be drawn up for an apex type of Applied 
Sciences and Classical Technology Research Institute in specified areas with 
the help of Applied Science organisations and Universities of Engineering. 


¢ illiteracy, it is essential that we should adopt Urdu 
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2.7 The Third World Academy of Sciences has recomm 

equivalent of 4% of the education budget should be spent on ssi te the 
Sciences, 4% on research in Applied Sciences while 8% should : eee 
development of scicnce-based high technology. This would mean for hie : 
an outlay of 120 million dollars a year (1983 dollars) constituting ( he 
the GNP. This level will be attained after five years, oe 


2.8 I feel very strongly that since 1/8th of the Holy Book speaks of science 
and technology — Taffaqur and Taskheer ( ,5~”, ay ) — (1/8th of the Zak 
funds as well as 1/8th of the funds from the Auqaf should be set aside for 
poverty-relicving scienuific education. An Editorial from the Dawn Daily of 
26 November 1987 is reproduced below; this Editorial may well have quoted 
the saying of the Holy Prophet of Islam, Peace and Blessing of Allah be upon 
him, . ery gen Sis = (It is near that poverty may become synonymous 
with Kur). 


2.9 A Commission should be set up by the Government to consider and 
enhance career patterns for scientists. 


A Dawn Editorial Regarding Zakat Funds 


Deeni Madaris appear to have claimed a lion's share of Zakat money. They 
received an estimated 9.40 million rupees in 1980-81 and 68.5 million rupes 
in 1986-87. As expected, this has led to a rapid increase in the number of 
Deeni Madaris during this period — from 636 in 1980-81 to 2,084 in 1986-87. 
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In contrast, the allocation to vocational and social welfare institutions was 
reduced from 7,13 million rupees in 1980-81 to 4.50 million rupees in 1986- 
87. The point to stress is that vocational and welfare institutions teach skills 
and train individuals for earning a living for themselves and for their families. 
This cannot be said, however, as emphatically about Deeni Madaris whose 
contribution to making its pupils economically self-reliant or prospective 
bread-winners for their families is at best debatable. Besides, providing 
religious education to those seeking it is a governmental responsibility and 
should not be made a major charge on the Zakat funds which are meant 
primarily to help the poor and relieve economic destitution... -Dawn, Nev. 8o 
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1. Introduction 


First and foremost, it is important to reemphasise that the Pakistani nation is 
not a small nation. It numbers 97 millions today, nearly cqual in size to the 
population of Japan and double size of France or the United Kingdom. 


2. So far as Sciences are concerned, we, as part of the Muslim Ummah, have 
shared in a glorious past IV Unfortunately, the present in Sciences is not so 
glorious. Of all the civilisations on this planet, that of Islam (which includes 
Pakistan) is the weakest in the Sciences. One must realise that the Muslim 
community in the Indian sub-continent was never, at any epoch of history, 
strong in the Sciences. In all the Afghan and Mogul periods of our history, we 
cannot quote the name of a single world-class scientist (except that of Al- 
Biruni who visited India around 1000 A.D.). Our rulers (and their military 
regimes) were simply not interested in building up schools of lIcarning or 
science. They were more interested in building mausolea for themselves as 
monuments to their empires. Regrettably, a similar tradition continues. 


12 


3 


In 


Science and Education in Pakistan 


What is wrong with Pakistan's Science and Technology? 


my view, there are three things wrong with Pakistan's science and 


technology: 


i) 


il) 


iii) 


There is no national commitment to acquiring and enhancing scientific 
knowledge among us - and no realisation that Science can be applied to 
national economic or other problems, as, for example, there was in Japan 
at the ume of the Meiji Restoration around 1870. Then the Emperor took 
five oaths as part of Japan's new constitution. One of these oaths was: 
"Knowledge will be sought and acquired from any source with all means at 
our disposal, for the greatness of Imperial Japan". 

A consequence of this lack of commitment is that the number of active 
scientists in Pakistan is sub-critical, and dwindling as the years go on; 
likewise for the outlay on the Sciences. 

The enterprise of Science in our countries is not run by young, vigorous, 
working scienlists as is the tradition elsewhere. Barring a few exceptions, 
our Universities do not create Science; outside the Universities, Pakistan is 
a veritable paradise of paper research organisations, with no mechanism for 
amalgamating or closing them, if they are not viable. 

In technology, none of our governments has ever made it a national goal 
to acquire self reliance - even for defence technology. And we have paid 


scant heed to the scientific base of technology 


I shall now elaborate on these points: 


i) 


No National Commitment. Pakistan may have a well defined forcign 
policy, a policy for imports and exports, we may have a policy for 
defence, but we certainly do not have any declared policy for science or 
technology. The last National Commission on this subject reported in 
1959. 

One aspect of this is that there is no commitment to patronage of the 
Sciences on the State - or the private - level. There is no policy of 
attracting our brighter intellects to the scientific profession. We give no 
priority to the growth of Science - even to Science in Defence - which, in 
my view, should receive a priority as high as the building up of 
conventional armed forces. Whatever science and technology we have in 
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million scientists working in its insti . ae 
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Academician Malcev, this principally came about in 1948, me mang to 
the Soviet economy lay shattered by the war. Stalin dceided On renee 
the emphasis on and the recruitment of bright young men and women into 
the Sciences. Acting against burcaucratic advice, he announced one ‘ay 
that the emoluments of all scientists and all technicians connected with 
the Soviet Academy would increase by a factor of three. There were "no 
increases for doctors or engineers", according to Academician Malcev 
"only for scientists". Since then, there may be other problems with 
Soviet Science, but lack of patronage is certainly not one of them 3 
A second aspect of this neglect is that Pakistan science is extremely small 
in terms of absolute size. Speaking of Physics, according to Mujahid 
Kamran (writing in the journal Concept), "the total number of physics 
teachers in all the universities of Pakistan is 86, of which only 46 have 
PhDs". 4 This number has stcadily declined since the 1970s when the 
exodus to the Middle East started. According to Professor Michael 
Moravesik's estimates, Pakistan is one of the few countries in the Third 
World registeringa net decline in terms of research publication at a ime 
when the average for developing countries has increased by 40%. 
To take one index, India - eight times the size of Pakistan in population - 
is annually producing 200 physics Ph.Ds in its own universitics. 
Contrast this with Pakistan where the premicr University, the Punjab 
University at Lahore, in its hundred years of existence, has not produced a 
single Ph.D. in Mathematics and only 3 in Physics (1982 Figures). 
According to Kamran: "While the basic reason for this is the inability of 
the political” - and, I might add, military - leadership to grasp the 
fundamental role of science in nation building, the situation has been 
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greatly aggravated by the petty Icvel and frame of mind of or 
bureaucracy... The bureaucracy is basically dominated by people ae 
much interest in education" - and, I might add, science. "It predominan 
comprises people whose own academic level has been rather mediocre 
Devoid of the feeling of wonder and awe, not fecling the soul-lifting thrill 
of ideas, the bureaucracy has always regarded education” - and science - "as 
one of the numerous SeNvices in the administrative structure and a rather 
unimportant onc at that!". 

ii) The second thing ehich is wrong is themanner in which the 
enterprise of science is run. Science depends for its advances on 
towering individuals. Conditions must be created so that such men 
remain in the country. Our enterprise of science must be run by working 
scientists themselves. Thus, when the late Amos de Shalit (then Director 
of the Weizmann Institute in Jerusalem) was asked in a UN Committce, 
what was the Israeli policy for science, his reply was: "We have a very 
simple policy for science growth, which consists of just two elements, 
First, a working scientist is always right and the younger he is, the 
more right he is. Second, we allow any scientist working in our 
universitics or research organisations to travel freely, to migrate 
temporarily to anywhere in the world where his scientific work will 
flourish. We keep his position open at home, allowing him free 
mobility, provided just one condition is satisfied - that he marries an 
Israeli girl before leaving. She will eventually bring him back". 

This may have morals for us in Pakistan. I shall start with our 
Universities: 

1. Our Universities must emphasise research - we must respect the norm that 
a University teacher devotes one half of his time to research and the other 
half to teaching. Also, at present, we do not insist on locating our 
national Research Institutes for applied subjects on University campuses or 
accord them University affiliation and status. This way we deprive our 
younger generation of contact with first class scientists who may be 
working at these institutes. We must stop this. 

2. The continual strikes at Pakistan's universities and armed interruption of 
studies - sometimes murderously sanguine - do not help. It is incredible 
that a Martial Law Government should not have becn able to guarantec the 
Right to Study of those - and this includes most science students - who 


lly 
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only wish to be 


left in peace to pursue their w 
must be ensured. 


ork. Such a Right w Study 


maintain living contact with 

ty few Pakistanis, if living and working in 

can travel to scientific institutions and meetings 
outside; such travel, as a rule, is considered a wasteful luxury ®) 

4, It is not just the physical isolation of the individual scientist that we sutter 
from. According to Zahlan, "There is also the isolation from the norms of 
international science, the gulf between the way we run the scientitic 
enterprise and the self-governing manner in which it is run in the West" or 
within the community of scientists in the U.S.S.R. Academy. "We seem 
to have developed no system of professional organizations, no internal 
review committees, no independent studies of the state of art or of quality, 
no science foundations administered by the scientists, no independent 
sources of grants". (Of course, for lack of professional organisations, we 
must squarely place the blame on the scientists themselves. They have 
never banded together). 

5. And finally, a significant factor, according to Kamran, "affecting research" 
is the appointment of "incompetent heads in educational institutions and 
research organisations ... With the two exceptions of the late Dr. Ishtiag 
Hussain Qureshi and Dr. Mahmood Hussain of Karachi University (or ot 
Dr. Saleem-uz-Zaman Siddiqui who served for a very short time) nota 
single research worker of calibre has been a Vice-Chancellor in our 
universities". A number had third class careers - and if they have ever 
indulged in research, that was when they were students. This brevd of 
institutional heads, instead of advocating measures for making mS erst 
teaching" (and research) “an attractive profession, have Cone ee es © “ 
otherwise ... The resultant stress has forced our best people to leave t Is 

i f bitter frustration that has destroyed their 
country or fall into a state o te atment against Vice. 
creative faculties. It is therefore no wonder that rese agains 


their own country, 


is wide- d in universities ... 
hancellors is wide-sprea | coches 
th itis a destructive tussle between the Vice-Chancellors and teachers 
e resu 


in almost every university which saps the energy of the teachers, attevts 
'h ° é , 1 aAboa se x 
the academic atmosphere adversely, and more than any thing else, is the 


. . brain drain". 
e continuation of the ot andi marks 
hae for a Professor Michael Moravcsik's (see Appendix I) remarks 
n this context, 
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are relevant: "Furthermore, at least externally, there appears to be no 


Pak oe oF at least no admission, on the part of those who run 

nl science policy that there is a problem. I find the quality of the 
science management in Pakistan today much too low, consisting of people 
with no personal experience in doing science, with no perception about the 
nature of science and its role in a country's development, and with no 
vision and no elan.” 

lili) There is no well defined technology policy and no 
understanding that science transfer must accompany 
technology transfer. When we claim that we are encouraging the 
transfer of technology, often all this means is that we are importing 
designs, machines, technicians, and (sometimes even nearly processed) 
raw materials. The futility of this was stressed recently by Professor 
C.G. Oldham, the founder of the world-famous Science Policy Research 
Unity (SPRU) of the University of Sussex. Oldham was working in 1963 
in Hong Kong as a geophysicist. He went to Geneva to attend the U.N. 
Conference on Science and Technology which gave him the inspiration for 
founding the Science Policy Research Unit. On the way back to Hong 
Kong, he was invited to break his journey at Tel Aviv. This visit, he 
says, made him “realise the gulf which separated Hong Kong and Israel 
both peopled by refugees, similar in population and resources, but one that 
had placed its major emphasis on technology: while the other, in addition 
to technology, also relied on first-class science. One had become a power 
to reckon with - the other is still relatively developing”. I believe, in this 
estimate, Oldham did not take into account other factors which have helped 

Israel and militated against Hong Kong; however, he was right in pointing 
out the contrast between situations where Technology is emphasised with 
Science and where without. 


4, Summary Recommendations 


Not withstanding the prior prognosis, there is no reason to feel despondent. 
Growth of Science at the highest possible level needs no more than one or two 
generations at most - as, for example, is evidenced by the examples of U.S 
U.S.S.R. and Japan, and now Brazil, India, China, and lately, Korea. Here 1s 4 
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survcy of my recommendations: 
i) We nced an absolu 
te 
see ands BoE oe 10 a policy of growth 
: 10N tO national probl th of high-quality 
ommitment towards self-reliance ; mS, a8 well as to a declared 


ii) 


in medicine and health, in ag 
base, and in defence. In the 


ger generation in 
To give exam tion and research. 
g amples of the massive scale needed for research training, note 


that the U.K. Science and Engineer 

five thousand grants for ioe Cane awards 
awarded by the other Research Councils - the ee ‘ 
Council, the Medical Research Council, the Environmental ets 
Council and the like. The number of post-Ph.D. grants available within 
the U.K. (and outside), numbers one thousand every year. And the U.K 
has only one half of the population of Pakistan. (It is a cruel thing to say, 
but even on an overall 25% literacy figure, the Pakistan nation should 
count at least as one half of the U.K. in scientific strength). 

The Pakistan Government has this year arranged to send 400 students 
abroad for Ph.D. studies. This is highly commendable and must be 
continued for many years, to make up for the neglect of two decades; 
linked awards must now be initiated for post-doctoral studies and, if 
necessary, we should institute special coaching for students who have been 
selected for higher studies abroad, by our senior scientists - as was done in 
1918 in the U.S.S.R. where, according to Academician Emelyanov, senior 
scientists were asked to provide crash coaching to younger men and 
women, in order to build up rapidly the then very small cadre of scientists. 
The creation, in the long term, of first class Teaching and Research 
Institutes on the model of M.LT. - the latter - even if engaged in Applied 


Research - must, as a rule be affiliated with our University system. 
We must change the way we administer scicnce. Science must be run by 
and for the active scientists, and not by bureaucrats or by a 


science has ossified. 
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iii) We must create Foundations of science, both endowed by the state and 
Supported by private donations and Auqaf Funds,” so that a diversity of 

Opportunities to secure grants for research is available. 

iv) We must make sure, with a generous provision, that our science is 
international in character. This must include paid leave, travel and 
Subsistence grants for attending international symposia, seminars and 
conferences. 

v) To promote high technology, we could create an analogue of Japan's MITI 
(Ministry of Industry and Trade) in Pakistan. Notwithstanding its name, 
in practice, within Japan, MITI devotes itself to promotion of high 
technology. It assesses future scientific trends, promotes and encourages 
scientific research and, most crucial of all, it sets about bringing scientists 
together with investors, industrialists and government finance agencies. i 

vi) Regarding non-high technology industrial research, since most of our 
industry is small in size, we must consider the needs of he smaller units - 
for chassis building or for sports goods or for cutlery and the like. We 
should envisage following something like the United Kingdom (and 
Western European) practice of setting up joint government - and industry- 
sponsored cooperative institutions, for research and development, for 
industries like paints, cast-iron, cutlery and files, drop forging, gelatin and 
glue, glass, springs, shoes, lace, hosiery, welding and wool. In the U.K., 
such institutions employ six thousand scientists and technologists and 
spend some 100 million serving the needs of industries with a turnover of 
around 100 billion. I do not see why we could not have such research 
institutions for tiles in Multan, for pottery in Bahawalpur, for ceramics in 
Gujrat, for surgical instruments in Sialkot - locating some of the relevant 
components of the present Council of Scientific and Industrial Research at 
the places where they are needed most. 

vii) Since Pakistan's intellectual culture is almost completely dominated by a 
literary tradition of poetry, of ghazals, it is time that we tried actively to 
encourage and start a movement of "Halqai-Arbab-e-Science” with a proper 
balance among scientific activities embracing theory, experiment and 


innovation. 

What is crucial is that we set ourselves an ambitious goal 
in this respect through a state-declared policy. For 
example, like South Korea, we may nationally resolve (0 
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who create knowledge. 


I can still recall a Nobel Prize Winner in Physics from a European country 
saying this to me some years ago: "Salam, do you really think we have an 
obligation to succour, aid, feed and keep alive those nations who have never 
created or added an iota to man's stock of knowledge?" And even if he had not 
said this, my own self-respect suffers whenever I enter a hospital and reflect 
that almost every potent life-saving medicament of today, from penicillin 
upwards, has been created without a contribution from any of us in Pakistan. 
In this context, I have recently been asking the Ulema in India, Bangladesh and 
Malaysia: since 1/8th - some 750 verses - of the Holy Book exhort the 
believers to "study Nature, to reflect, to make the best usc of reason pnd to 
make the scientific enterprise an integral part of the community's life", — why 
don't they devote one out of every eight khutbas (in speaking in their Friday 
sermons) to Science? The uniform reply I have received is that they souls like 
to, but they do not know enough Science themselves. Has not the time ae 
when the curricula for religious seminaries should contain non-conue 
- such as Newton's laws, astrophysics, and a 
pauls pind f re, the genctic code, and the 
knowledge of the fundamental forces of nature, g 


structure of the Earth? 
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6. Let me conclude by going back to my starting point. Ours is a numerdys 
- potentially a great - nation. Our tragedy is that we do not scem to realise 
this; we act in a narrow manner only befitting a small nation. 


Our pcoples have a natural endowment of first-class talent in Sciences once it 
is developed. I am not saying this as a starry-eyed patriot. I know this from 
experience after a life time of supervising researchers of many nationalitics. 


Likewise, there is no question that we have a great talent in technology. I was 
told repeatedly in Japan that one of the secrets of their success was their 
adjustment of skills developed in practicing the art of calligraphy to modern 
conditions. Could a people - who can write a whole surah of the Holy Book 
on a grain of rice - not succeed equally, when it comes to microelectronics? 


In my younger days there used to be a saying that the Indian Muslims can not 
shine in the field of Accountancy. Contrast this with today, when almost all 
banking in the Middle East is run by Pakistanis. True cnough, the Pakistanis 


are, by temperament, individualists - like the French ie for whom personal 
“glory” was always the spur. No doubt wise governmental policy would 
recognise and enhance rather than hinder this natural trait. However, when 
outside Pakistan, Pakistanis are known more for working together and helping 
each other rather than for competitive individualism, ae they too display 
those characteristics of the Confucian ethics, which have distinguished the 
technologically successful (Pacific) nations of today. 


In this context, I cannot overemphasise the value of Science and Technology in 
building national character through the qualities they engender - thoroughness, 
patience, pride in one's work, finesse, and, above all, tolerance and respect for 
opinions other than one's own. 


As Allah has promised, He does not let the efforts of those who strive go 
waste. 
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lam cont ident that once We succeed in firing our younger generation with a 
zeal for science, there is Boing to be no one stopping us. With Jamal Nasir I 

1 .. ar an . ; 
would like to Say: . JS! L se | ‘i. Raise your head in pride and self- 
esteem, my brother", 


Let me end with the prayer: let no future historian record that, in the fifteenth 


century of the Hijra, scientific talent was there in Pakistan but there was a 
dearth of statesmen to marshal and nurture it. 
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Professor Michael Moravesik, of the University of Oregon, wrote to me 
recently that he had been in correspondence with the President of Pakistan for 
a number of years and had pointed out to him that Pakistan universities were 
not gencrating any new knowledge nor transmitting new knowledge to their 
Students and that, in his view, Pakistani Science was “in terrible trouble", 
Giving three indicators of this, Moravcsik wrote to the President: "I am 
enclosing a copy of the study I presented to the conference in Islamabad 
concerning Islamic science. Although it was not the aim of that study, the 
information in it can be used to compare the time development of Pakistani 
science with that of other countrics. You can sec the Pakistani data in 
Figures 1 and 7, and I marked them red in your copy, so they stand out better. 
You need not be a trained mathematician to notice that while the curves of 
most countries rise - 40% on the average and sometimes even more 
substantially, during the period under study - the curves of Pakistan are level 
or even fall. Iam not claiming that the number of scientific authors is the 
only indicator of scientific activity within a country. Nevertheless, the 
marked effect in those graphs causes onc to pause. 


"The second indicator is less statistical. I was the originator of and have 
maintained conncction with the Physics Interviewing Project, a programme 
that aims at providing a comparative and relevant quality assessment of 
students from Asia who apply to U.S. and other graduate schools in physics 
for advanced education with financial aid. The programme personally 
interviews such students in many Asian countries, and provides a onc-page 
assessment sheet on each student. In the Fall of 1983 this project interviewed 
some 170 students in Pakistan, Nepal, Bangladesh, Sri Lanka, Singapore, 
Indonesia, Malaysia, Thailand, the Philippines, Hong Kong, and South 
Korea. Using a particular type of indicator for the quality of students found 7 
each country, a ranking of these eleven countrics can be made. In this 


ranking Pakistan stands ninth out of the 11. 


"The third indicator is perhaps even more subjective but, I believe, by no 


lid. In surveying the Pakistani scientific manpowcr, one 1s 


less va 
pe n I first came 


struck by its being overwhelmed by older people. In 1962, whe 
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in contact with Pakistani science, there w 

men in the sciences, many still in th ve 
advanced level, but most already showi 
them contributed to science significantl 
that generation today are in their mid- 
group, on the whole, is declining in 
because of administrative preoccup 


a large group of bright young 
© process of being educated at an 
ng talent and achievement. Many of 
y In the following years. Members of 
forties, some still productive, but the 
Its Contribution to research, perhaps 


ations, perhaps just out of general 
tiredness, What is striking, however, is that there appears to be no 


comparative younger generation of scientists to take the place of this older 
group. This is particularly ominous, because it beclouds not only the 
diagnosis for the present but also the forecast for the future. 


"Furthermore, at least externally, there appears to be no realisation, or at least 
no admission, on the part of those who run Pakistani science policy that there 
is a problem. I find the quality of the science management in Pakistan today 
much too low, consisting of people with no personal experience in doing 
science, with no perception about the nature of science and its role in a 
country's development, and with no vision and no elan." 
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Appendix II 


This is a quotation from "Science and the Making of the Modern World", by 
John Marks (Heinemann, 1983) in respect of how Japan built up its Science 
and Technology. This would repay careful study. It illustrates the Steps 
needed to cultivate science and technology; we do not need to reinvent the 
wheel. 


Science and technology in Japan since the Meiji restoration 


In 1969 Mutsushito, an emperor of the Meiji dynasty, regained supreme 
power in Japan after centuries of rule by the feudal Shoguns. This could be 
seen as a retreat into the past but in fact it led to the rapid growth of Japan as 
a technological power which has continued, almost unchecked, ever since. 


For nearly 250 years before 1869 Japan had been a closed society - almost 
isolated from the rest of the world. This had been a deliberate policy designed 
to exclude European influence, particularly Christianity. A few Dutch trading 
posts were all that were permitted although some foreign books were 
imported after 1720. Then in the 19th century the growth of European power 
and influence (see Chapter 4.II) across the world began to affect Japan. In the 
1850s Japan was virtually forced to conclude trading treaties first with 
America and then with Britain, Holland, Russia and France. These treaties led 
to much more trade with Europe and America which gradually undermined the 
traditional feudal structure of Japanese society. 


When the emperor regained power in 1869 he represented those who wanted to 
reverse the isolation policy and open up Japan to Western influence. The 
emperor proclaimed that "Knowledge shall be sought throughout the world so 
as to strengthen the foundations of imperial rule". 1 


In this chapter we will describe how that precept was put into practice in the 


19th and early 20th centuries and how, in very different circumstances, it 1s 


still important in Japan today. 
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THE MEIJI RESTORATION 
ige01000 AND SCIENCE AND TECHNOLOGY 


America. Then they acted on a broad 
foreign engineers and scientists; for 
abroad and set up colleges in Japan s 


long-term they set up universities and numerous research institutes 
Throughout, the emphasis was on the Practical application of existing 
knowledge. In the words of the Prime Minister Prince Ito in 1886: 


The only way to maintain the nation's strength and to guarantee the welfare of 
our people in perpetuity is through the results of science. ... Nations will 
only prosper by applying science. ... If we wish to place our own country on 
a secure foundation, insure its future prosperity, and to make it the equal of 
the advanced nations, the best way to do it is to increase our knowledge and to 


waste no time in developing scientific research. 


The importance of new techniques 
The foundations for the industrial revolution in Japan were laid by the 


Engineering Ministry established in 1870. Hundreds of foreign engineers 
were employed to build railways and establish a telegraph network. Modem 
technology was imported to develop the mining industry and to establish 
factories for cotton spinning. Most of these foreign engineers were British, 


but some were from France and the other European countries. Many of these 


engineers were paid salaries which were four or five times greater than those 


paid to Japanese government ministers. 


Technical education 

Great emphasis was placed on t 
were employed in Japanese s¢ 
practical subjects like engineer ee ome 
with supporting basic subjects li ae 
biology. They came primarily from 


echnical education and many foreign lecturers 


hools and colleges. They primarily taught 
riculture, medicine and geology together 
tics, physics, chemistry and 
Britain, France and America 
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(see Fig. 7.5.1) and taught in their native languages. Again they were often 
paid much more than native Japanese. 
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Fig. 7.5.1 Numbers of foreign lecturers in Japan, 1867-1912. Redrawn from 
Nakayama, S., "A Century's Progress in Japan's Science and Technology", in 
Technical Japan, vol. 1, part 1, 1968. 


One particularly important development was the College of Engineering in 
Tokyo which was staffed mainly by British engineers and which began 
teaching in 1873. The aim of the College was "to train men who would be 
able to design and superintend the works which were necessary for Japan to 


carry on if she adopted Western methods." : The Prime Minister Prince Ito 
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Many students were also sent abr 
generation of Japanese students. 


Universities, research institutes and sclentific societies 
In the period from 1875 to 1900 the 


Similar universities were established at Kyoto in 1897 and Tohoku in 1911. 
Again the emphasis was on practical knowledge as can be seen from this 
extract from the charter of Tokyo University: 


The aim of the Imperial University shall be to teach and study such sciences 
and practical arts as meet the demands of the State. 


The government also set up a number of research establishments during the 
years following the Meiji restoration. Examples include ee 
Hydrographic Division in 1871, the Tokyo Hygienic Laboratory in : = 
Central Meteorological Observatory in 1875, the Geological mie i 
in 1878, the Electro-Technical Laboratory in 1891, the Gene . sete 
on Infectious Discases and the Agricultural ee ee ae 
the Chemical Industrial Research Institute 1n 1900. Once ag 


clear emphasis on practical rescarch. 


were also established in this period. ie ae 
founded in 1877 and later became the fa 
ety. The Tokyo Chemical Society ener z 
| emy of Sciences was ed, 
7 ee eee on this body which 
f Sciences in 1906. Other societies were 
ology in 1879, pharmacology !n 


Many scientific socictics 
Mathematical Socicty was 
Mathematico-Physical Soc! 
1878 and in the following year th 
although initially natural scientists 


was renamed the Imperial are - 
established for medicine in 1875, phy 
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1881, meteorology and botany in 1882 and zoology in 1888. Societies for 
heavy engineering tended to be set up a little later - for mining in 1889, 
construction in 1886, electrical engineering in 1888 and mechanical 
engineering only in 1897, 


Many of these societies have grown extremely rapidly since that time. See, 
for example, Fig. 7.5.2 which shows how the membership of the Japanese 
Mathematico-Physical Society increased from 1877 to 1945. From about 
1888 onwards the growth was exponential with the number of members 
doubling roughly every ten years, except for a brief period during World War 
I. This growth is much more rapid than the growth in the population of 
Japan which has increased from about 36 million in 1875 to about 110 
million today - a doubling time of about 60 years. And it is even faster than 
estimates of the growth of Western science where the doubling time is 
usually estimated as approximately 15 years (see Fig. 3.5.1, page 78 and 
Chapter 6.1) 


This extremely rapid growth in the numbers of Japanese scientists took place 
in a number of stages as can be seen from Fig. 7.5.3 which shows the 
number of physicists active in Japan from 1860 to 1960. At first these were 
mainly foreign physicists together with a few forcign-trained Japanese (Group 
I); by about 1910 they had either left Japan, died or retired. These men trained 
a group of Japanese physicists (Group II) who from the 1890s onwards 
became the teachers of the first generation of Japanese physicists who were 
both trained in Japan and taught in Japanese. After this the physics 
community in Japan entered on a period of self-sustained growth (Groups III 
and IIIb) during which both the number of physics graduates (IIIa) and of 
postgraduate students (IIIb) doubled roughly every seven years. 


SCIENCE AND TECHNOLOGY IN JAPAN SINCE 1945 


In 1945 Japan was a defeated nation - her productive capacity had fallen to 
only 10 per cent of previous levels and there was a threat of food shortages 
and epidemics. Since then Japan has become one of the most prosperous 
nations in the world. Science and technology have clearly been important in 
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this transformation but it is much less clear 
technology have influenced Japanese meee Psy how science and 
government has played in the rise of Japan as : i What role the Japanese 
In this section we will try to illuminate hee eet acl power, 

Suns by describing some 


of the changes which have taken place since O45 
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Fig. 7.5.2. Exponential growth in the membership of the Japanese 
Mathematico-Physics Socicty, 1877-1945 (logarithmic scale); the membership 
approximately doubled every ten years. Redrawn from Yagi, E., “The 
Statistical Analysis of the Growth of Physics in Japan" in Nakayama, S., 
Swain, D.L., and Yagi, E. (eds), Science and Society in Modern Japan, 


Cambridge, Mass: MIT Press, 1974. 
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Fig. 7.5.3 Numbers of physicists in Japan, 1860-1960; I - Foreign or 
foreign-trained physicists, II - Japanese students of group I; III - Japanese 
physicists taught in Japanese, (a) graduates, (b) post-graduates continuing for 
D.Sc. Redrawn from Nakayama, S., Swain, D.L., and Yagi, E. (eds), Science 
and Society in Modern Japan, Cambridge, Mass: MIT Press, 1974. 


Post-war reconstruction, 1945-55 

In the early years the clear priority was to avert food shortages by the 
improvement of agriculture. Better strains of rice, more fertilisers and 
pesticides and improved agricultural machinery all led to greater output. 
Productivity also increased substantially which meant that more people were 
available to work in the growing industries of the 1960s. 


On Pakistan Science 1986 
31 


Ng were revived by the 
h the 1930s, there was 


foreign technology and set limits on the foreign ow 
One important development was the import of q 
from the United States. 
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Economic growth 

In this period Japan's industries expanded rapidly. The production of 
household electrical goods such as TVs, radios and refrigerators grew very fast 
and major developments also took place in the transport industries - railways, 
shipbuilding and car manufacture - and in the production of artificial fibres. 
These changes also led to rapid growth in the production of iron and steel and 
in the output of the chemical industry. Towards the end of the 1960s the 
electronics industry also grew very rapidly and a considerable increase took 
place in expenditure on both research and development and on investment in 
equipment for the manufacture of semiconductors and integrated circuits. 


In all these industries, great emphasis was put on the application of new 
techniques and many industrial research laboratories were established. The 
government also became more directly involved in research and development 
with the establishment of the Science and Technology Agency in 1956 and 
the Council for Science and Technology in 1959. These agencies have set up 
a number of research organisations and laboratories such as the Atomic 
Energy Research Institute in 1956 and the National aanirand ses 
Development in 1964. In addition, they have produced a series 0 se : 

the state of science and technology in Japan which have considerably 


influenced government policies. 


Foreign or Japanese technology? 1973 onwar ds 


ignifi in the major aims of 
ena significant change 1 | 
enone ' d in the government agencies. The 


icy i both in industry an a 
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technology rather than on the efficient application of technology importeg 
from abroad. 


The annual reviews published by the Council for Science and Technology 
identify some weaknesses in Japanese science but also Clearly show that Japan 
is now one of the top six countries involved in large-scale scientific research 
and development - the other five are the Soviet Union, the USA, France, 
Britain and West Germany. 


Fig. 7.5.4. shows, for the mid-1970s, the share of these six countries in the 
world's total GNP and total expenditure on research. The top six countries 
share about 65 per cent of world GNP but spend nearly 85 per cent of the 
total expenditure on research. Japan is third, after the USA and the Soviet 
Union, in both categories with just under 10 per cent of each of the totals, 
But Japan, like France, only spends about 2 per cent of its GNP on research 
compared with about 4.5 per cent in the Soviet Union and about 2.5 per cent 
for the USA, Britain and West Germany. Fig. 7.5.5 shows, for the same six 
countries, their share of the world's total number of research workers and total 
population. Together the six countries have about 75 per cent of the research 
workers but less than 20 per cent of the total population, while Japan is again 
third after the Soviet Union and the USA in numbers of research workers. 
More detailed analysis of the available statistics shows that, between the 
1960s and the 1970s, Japan has roughly doubled its share of the current world 
technological capability and of the world potential for technological 
development. However, Japan still originates very little of the technology it 
uses. 


In order to try to correct this imbalance, Japan is now attempting to foster 
genuine innovation in science and technology both by bringing together 
outstanding researchers and by investing heavily in specific projects such as 
the development of nuclear power - both fission and fusion; satellites for 
meteorology and communications; short take-off and landing aircraft; 
biotechnology; and an ambitious programme to develop the resources of the 


oceans. 
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Only time will tell whether these projects and policies really will make 
Japan, for the first time, a net exporter of science and technology. 


Another and perhaps more important question remains about the remarkable 
growth in Japanese technological strength ever since the Meiji restoration and 
since 1945 in particular. Does Japan provide a model of technological 
development which other countries could follow? Or is the rise of Japan, in 
just over a hundred years, from a relatively poor agricultural and feudal country 
to one of the world’s richest technological powers, due primarily to specific 
features of the Japanese character and social structure? 
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SUMMARY 


1 In 1869, after centuries of isolation, Japan adopted a policy of rapid 
industrialisation. 

2 Expert foreign engineers were recruited to introduce new techniques and to 
staff new colleges and universities; many research organisations and 
scientific societies were founded. 

3 Heavy industries were developed from 1900 onwards and Japanese science 
and technology became increasingly devoted to military purposes 
culminating in war with China in 1937 and World War 2 in 1941-5. 


4 since 1945, the efficient application of imported science and technology 
has played a major part in Japan's emergence as one of the most 


kistan Science 1986 
On Pakts 35 


prosperous nations in the world. 


5 The majority of Japan's investment in scientific research and development 
is made by private industry but the government is now attempting to foster 
enuine innovation in science and to develop specifically Japanese 


technology. 
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Appendix III 


Francis Giles provides one outside observer's assessment of Science in Islamic 
countries. Writing in the prestigious scientific journal, Nature, of 24 March 
1983, he raises the question: "What is wrong with Muslim Science?" To it he 
gives this reply: "At its peak about one thousand years ago, the Muslim world 
made a remarkable contribution to science, notably mathematics and medicine, 
Baghdad in its heyday and southern Spain built universities to which thousands 
flocked: rulers surrounded themselves with scientists and artists. A Spirit of 
freedom allowed Jews, Christians and Muslims to work side by side. Today all 
this is but a memory. 


"Even the recent wealth provided by oil export makes relatively little 
difference..science policy and politics, much to the displeasure of many 
scientists, are closely linked in the Middle East. The region is dominated by 
dictatorships, benevolent or otherwise...further complicating any attempt to 
allow science to take root indigenously. Not surprisingly the brain drain to 
industrialized countries continues to debilitate intellectual life throughout the 
Middle East". It is harsh criticism, but much of it is factual and deserved, and 
with lessons for Pakistan. 


The same issue of Nature contains an article on Research Manpower in Israel 
from which I quote: "The need for a substantial increase in the number of 
academically trained people to work in research and development is widely 
accepted. The National Council for Research and Development has urged that 
their country will need 86,700 such people in 1995, compared with 34,800 in 
1974 - an increase of 150 percent". Compare the Israeli figure of 34,800 with 
around 45,000 researchers in all Islamic countries, including Pakistan (the 
population ratio is 1:200). 


* The figures are taken from the Secretariat Report presented to the first 
meeting of the /slamic Conference on Science and Technology, held in 


Islamabad in Pakistan in May 1983. 
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Notes 


1 


There are some - regrettably even among the Muslims - who dismiss the 
advances made in the great days of Islamic Science - in Mathematics, in 
Physics, in Biology, in Chemistry and in Medicine - as a “mere 
continuation of Greek tradition". Even such men cannot gainsay the 
undoubted fact that through systematic observation and patient 
experimentation the Muslims were the first peoples to bequeath to the 
world the idea that science, in the end, is an empirical subject. (Thus, in 
Briffault’s words: "The Greeks systematised, generalised, and theorised, but 
the patient ways of detailed and prolonged observation and experimental 
inquiry were altogether alien to the Greek temperament ... What we call 
science arose as a result of new methods of experiment, observation and 
measurement, which were introduced into Europe by the Arabs. [Modern] 
science is the most momentous contribution of the Islamic civilization ..." 
These thoughts are also echoed by George Sarton, the great historian of 
Science. “The main, as well as the least obvious, achievement of the 
Middle Ages was the creation of the experimental spirit and this was 
primarily due to the Muslims down to the 12th century"). This emphasis 
on empirical skills has meant that Muslims everywhere and in particular, 
those from Pakistan, India and Bangladesh, have always excelled in 
traditional craftmanship. 
For example, before we castigate the Council of Scientific and Industrial 
Research for not initiating research in Pharmaceutical Chemistry, let us not 
forget that our successive Governments appear to have decided during the 
40 years of our existence that we will do no more than compound, pack and 
produce tablets from imported pharmaceutical chemicals. Even the 
indigenous manufacture of aspirin or vitamins (which was started a few 
years ago) was discontinued for lack of protection, normally to be expected 
as part of a Technology Building Policy (as, for example, pursued in India). 
The only occasion when the Council of Scientific and Industrial Research 
was truly given a mandate was during the 1965 war, when import of war 
chemicals was cut off. The chemists in the Council rose magnificently to 
the challenge. Every one expected that after the war, we would continue to 
produce all such chemicals in Pakistan. But a few months later, their 
import was resumed. 
The same is true of most other countries of Eastern Europe, which exhibit a 
veneration for science which borders on the religious. In Sofia recently, I 
saw in the centre of the city the most prestigious site in the major square 
occupied by the Academy of Sciences (of which most research institutes of 
the country are part). I was told that the Academy of Sciences was founded 
by exiled Bulgarian scientists some 125 years ago while Bulgaria was still 
under Turkish rule and had not even acquired an independent status as a 
nation. 
“In a field like plasma physics India has over 150 scientists while Pakistan 
has only 3. In laser physics the number of those working in Pakistan is 
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footpaths. Why can't the Scientist do the cameos - saachi sleeps on 
, €n 1 suggested 


that he might consult scientists in 
mgn the planning of sc; i ; 
he replied: why should I consult the scientists? Ido not mone es 
to show me how to run my household", By what divine right he wes 
t tell me. _ 


heading the Planning Commission, he did no 


6 It was this isolation which 

International Centre for Theorevieat Physio oe the Creation of ‘the 
. . S so that physici 

developing countries need not make exiles of themselves in order Yo on 
themselves abreast of newer developments of their subjects. This Centre 
belongs to two United Nations Agencies - IAEA and UNESCO; during 1985 
alone, 57 Pakistani physicists were Supported at the Centre (by grants from 
Italy or Sweden). 

7 Examples from U.S.S.R. and Israel are merely illustrative. 


To strengthen University Science, and to eliminate possible rivalry 
between universities and the Government Research Institutes, we must adopt 
the United States pattern where research institutes, even if they are federally 
financed, are always linked with universities. To take one example in my 
field, three of the major laboratories of the U.S. Department of Energy (the 
Brookhaven National, the Argonne National and the Los Alamos 
Laboratories) are operated on behalf of the Federal Atomic Energy Authority 
(and with federal funding) by consortia of U.S. universities. 

Why have the university linkages with institutes of an applied nature (in 
agriculture, medicine, health and other such fields) proved such a source of 
strength for U.S. science? The reasons are not far to seek. 
First, one of the indirect objectives of all such research institutes is, and 
should be, a wide dissemination of research skills within the community. 


There is no surer means of doing this than by linking such institutes with 
go through them. 


iversities and letting postgraduate students rougt . 
Secondly. ey. f{ basic science every applied 


Secondly, and reciprocally, the quantum of 0a: 
research, laboratory needs for its health and vigour does not have to be 


created ab-initio within the laboratory. The linked university faculties 


automatically provide this. _ 
9 Just after Josephson was awarded the Nobel Prize for Supercond 
MITI decided there was a future in Josephson junchons for i & 
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energy and provide training to its industrialists and entrepreneurs so that 
they may invest in high technology areas? 

In 1973, the then Pakistan Government, on my suggestion, requested the 
Islamic Summit in Lahore to sanction at least one Foundation for Science 
for Islam, equal in size to the Ford Foundation, with a capital of one 
billion dollars. The request was agreed to, in principle. It took eight years 
for further action; in 1981, such a Foundation was created but with just 50 
million dollars promised instead of the one billion requested. Of this I 
believe only 6.5 millions have so far been contributed. It may have been 
more charitable not to have deceived ourselves by this creation. 


The reason for this emphasis on Science has been beautifully spelled out by 
Huston Smith - a Christian writer: "In an age charged with supernaturalism, 
when miracles were accepted as the stock-in-trade of the most ordinary 
saint, Muhammed refused to traffic with human weakness and credulity. To 
miracle-hungry idolators seeking signs and portents he cut the issue clean: 
‘God has not sent me to work wonders; He has sent me to preach to you. 
My Lord be praised! Am I more than a man sent as an apostle?’ From first 
to last he resisted every impulse to glamorise his own person. ‘I never said 
that Allah's treasures are in my hand, that J knew the hidden things, or that 
I was an angel ... I am only a preacher of God's words, the bringer of God's 
message to mankind’. If signs be sought, let them be not of Muhammed's 
greatness but of God's, and for these one need only open one’s eyes. The 
heavenly bodies holding their swift silent course in the vault of heaven, 
the incredible order of the universe, the rain that falls to relieve the parched 
earth, palms bending with golden fruit, ships that glide across the seas 
laden with goodness for man - can these be the handwork of gods of stone? 
What fools to cry for signs when creation harbours nothing else! In an age 
of credulity, Muhammed taught respect for the worlds’ incontrovertible order 
which was to awaken Muslim science before Christian. Only one miracle 
he claimed, that of the Quran itself. That he by his own devices could have 
produced such truth - this was the one naturalistic hypothesis he could not 
accept”. 

One could consider the possibility of our creating a higher institution (for 
scientific and technological training and research) like the Ecole 
Polytechnique of Paris as an alternative to an MIT type of institution. The 
Ecole Polytechnique was founded by Napoleon; it emphasises Mathematics, 
Physics, Engineering, Economics, and, now, Biotechnology, at the highest 
level, just like the MIT. However, the major difference lies in the career 
prospects offered by the two types of institution. Those who are selected 
to join the Ecole Polytechnique (after a highly competitive national 
examination) are given a military commission from the first day of 
joining. This does not mean that they must necessarily serve the French 
Army; they can choose top civil positions in the French Technical Civil 
Service, they may become top bankers or occupy top level University 
Chairs. For a status conscious society, this guaranteed pattern of career 
prospects has secured for France its present Technological and Scientific 
lead in Europe. 
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I remember, for example, meeting the Venezuelan Minister of Finance, who 
Sleaeiand Pakistani Mafia, which, in his opinion, were so well knit that 
they ran the World Bank during the 1970s. 
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Introduction 


Pakistan has few natural resources, Prospecting up to the present reveals that 
it possesses no metals, no minerals, very little oil. Our major resources are 
three: (1) natural gas; (2) rich alluvial soil, provided it can be irrigated in West 
Pakistan and protected from floods in East Pakistan; (3) abundant man-power, 
provided it is skilled. These skills include those in agriculture, scientific 
engineering, and mathematics. Highly skilled man-power is needed (a) for 
protecting the country's territorial integrity; (b) for ensuring agricultural 
plenty; (c) for all manufacturing — in fact for ensuring any sort of honourable 
existence for Pakistan in the modern world of competitive technology . 


This note is not concerned with the acquisition of these skills at a middle level. 
This crucial requirement was the subject of a separate note. Here I shall be 
concerned with the apex of the scientific and technological profession — the 
elite of the scientific community. This elite could constitute one of the most 
important national assets if a coherent national policy harnessed their talents. 
This note is addressed both to the policy-makers and to the scientific 


community. 


§ 1 There are three things wrong with Pakistan's research effort in science 


and technology: 
(i) The small abs 
technological needs and 
(ii) The neglected developme 3 J 
(iii) The lack of contact with international science. 


olute size of science in relation to the economy's 
to the country's cultural sophistication, 
nt of research in certain important spheres; 


y stem from the same cause: Pakistan has never 


These shortcomings basicall 
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had a coherent science policy. The growth of science has come about more o; 
less sporadically through the efforts of certain notable scientific entrepreneurs 
Their efforts have not been correlated with state planning and administrative 
machinery. 


§ 2 Small absolute size of science 

Pakistan's scientific effort is located within government laboratories (provincial 
and central) and the universities. Even though some industries like textiles, 
fertilizers, machine tools, gas and oil-refining have reached the stage of 
maturity where they could support their own industrial research and 
development establishments, none have yet been started. 


Assuming that total expenditure on research and development (provincial and 
central) is an index of its size, the National Science Council figures for all 
spending on scientific research during 1966-67 are as follows: 


CRORES OF RUPEES 
(1 crore rupees = 10 7 rupees = 2 million dollars) 
Industrial research ! 


Agricultural research ? 


1 This is mainly conducted in the laboratories of the Pakistan Council of 
Scientific and Industrial Research (PCSIR). The figure includes 0.14 crores for 
the Central Testing Laboratories. 

2 This includes Central Cotton and Jute laboratories and all provincial 
laboratories and stations. 

3 This includes expenditure on geological survey, zoological survey and soil 
survey in Pakistan. 

4 Actual expenditure is probably lower. This figure represents 10% of total 
university science spending. 
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This represented 1/8 of One per cent of Pakistan’ 

most advanced countries of the world the cortespe, 

between 2-3% 

Formosa oad Dea a GNP with 1% for developing countries like India, Korea 
Zi. Another index of the size of scicnce is the total number 


of active rese ers i 
. researchers in any country. Judged on this basis too, Pakistan stands 
among the lowest 25% of the countries of the world 


FOSS national product. In 
nding expenditure ranges 


§ 3 Neglected de velopment of the Scientific effort 
At the present stage of its €conomic and technological development, Pakistan's 
research and development needs can be divided into the following categories: 


(a) Adaptive research needed to complement imported technology. 
At present Pakistan imports technical know-how, technical processes, plant 
and in some cases basic raw materials in the following fields: 


* Most manufacturing and fuel refining industries; 
* Telecommunications, transport and power (including atomic power); 
* Medicine, pharmaceuticals and fertilizer manufacture. 


By and large it would be unrealistic to hope that Pakistani science could soon 
compete with the enormous research and development effort which has gone 
into the developing of processes and know-how which the country imports. A 
wise science policy in these areas would attempt to channel the local effort - 
effort that would have to be massive to yield economic returns - towards a well 
co-ordinated, adaptive, substitutive and complementing role. (Lest any 
ed by the words “adaptive and complementing © in 
it is important to realise that it is this crucial type of SUPP _ one 
for countries such as Japan - till recently importing mes . i one-eighth of 
absorbed as much as about 1.55% of the GNP compar 


one per-cent). 


misunderstanding be creat 


development in areas of interest to Pakistan only . 
f available science and technology may be vast, but 
Pakistan where relevant development must be 


Some of these areas include: 


(b) New research and 
The world supermarket 0 
there are areas of concern to 

carried out in our own country. 
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* Soil and irrigation; flood and cyclone control; 

* Local minerals - their exploration, extraction, beneficiation; 

* Preventative and tropical medicine, including veterinary medicine; 

* Local food and cash crops (jute, tea, cotton, millet, fodder) and industries 
based on these. 


If we consider Pakistan's present applied research effort we notice that there has 
been some slight emphasis on the adaptive areas of industrial and atomic 
energy research. But support for research and development in areas where 
Pakistan cannot wholly draw upon the resources of world knowledge is simply 


derisory 


(cC) Neglected university research 
Perhaps the most unfortunate example of a totally neglected sphere is 
university science. It is unbelievable but true that Pakistan has by and large no 


we 6... 
tradition of graduate school training, no Ph.D.s are produced; almost all 
research training is foreign training. Unlike the rest of the world, it is not 


5 It is important to stress that the absolute spending even in these two spheres 
of industrial and atomic energy research is highly unsatisfactory on any world 
scale. In relation to the size of its atomic power programme, for example, 
Pakistan has perhaps the lowest spending rate on supporting research. It is the 
almost total neglect of the other fields that is being stressed in this paragraph. 

6 To take just one instance of this: the premier University of Pakistan - the 
Panjab University - in its one hundred years of existence has produced not a 
single Ph.D. in Mathematics. In Pakistan the “centre of excellence” has 

become current in speaking of university research schools. Unfortunately this 
usage somehow gives the impression that post-graduate research schools of 
moderate quality already exist and that some of these, if provided with further 
resources, could attain world class. This is just not so. In most universities, 
in most subjects, no post-graduate schools of any quality exist at all. I am 
pleading here for the academic and financial provision of normal post-graduate 
research facilities - not in every department, in every university but in most. 
This would necessitate doubling or trebling present staffs and providing funds 
to them for purchasing some decent teaching and research equipment. The hope 
could be that some of the funds for such post-graduate schools will be provided 
by the University Grants Commission and more importantly from the analogue 
of a National Science Foundation which we must create. These schools would 
give Ph.D. training, obviating for the most part the need for foreign post- 


graduate training. 
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considered part of a university teacher's assi 
half his time to teaching and half to resea 
19th century educational system bequeathed 
was considered the task of a gifted amateur 
is a consequence of the dismal financial 
non-existence of an independent, stable university grants System and the no 
existence of anything corresponding to the National Science Foundation in ii 
U.S.A. or its U.K. counter-part, the Science Research Council, which are 
central government organizations with charters to foster basic research by 
making available to university teachers individual grants for their research 
projects. 


&nment that (asa norm) he devotes 
ch. This is Partly a result of the 
to us by the British, where rescarch 
working in his Spare time, Partly it 
weakness of our universities 7) the 


If we consider expenditures, Pakistan's twelve universities spend 0.38 crores on 
their research programmes. This is roughly one-twentieth of the total research 
effort. A comparison with the U.K. is instructive: out of a total of about 200 
million pounds spent by the U.K. Government on civil research in 1966-67, 
61 million pounds were directly spent by the universities for their research 
programmes — a ratio of one in four 8. The total spending on basic research 


7 The Indian universities are apparently no better. It has been estimated by the 
Nobel Laureate Professor H. Bethe that if Indian universities started normal 
graduate schools on the US pattern every Indian scholar at present in the US - 
and their numbers exceed five thousand — could be absorbed into the Hae 
educational system of the country, with incalculable benefits to the quality o 
Indian education. 
8 The total U.K. spending on research and development was of the order of 700 


million pounds; of this 500 million pounds were spent by industry in its own 


establishments. The Government spending was shared out as follows: 


‘ion Pounds 49.0 
Million my 


University research 7 
Science Research Council (basic research) 53.0 
Atomic energy 19.4 
Medicine 14.2 
Agriculture and forestry 14.1 
Industrial and testing establishments 11.5 
Environmental research 205.9 
Total 


at h also — has 
: nefit civilian researc 
Defence science — large fractions of which benefit civi 


. : » fi S. 
not been taken into account in these figure 
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Was still higher - something of the order of 100 million pounds. 


If i ; 
: ih one reform which I consider absolutely basic to the entire future of 

cientific research in Pakistan, it is the massive provision for research - and its 
Separate funding - in the universities. Without this reform, Pakistan Science 


ae have no strength, no backbone, no real future. We shall come back to this 
ater. 


§ - Wrong location of our research effort 

Besides small size and one-sided development, the third weakness of Pakistani 
science is its wrong location. Historically we inherited the U.K. pattern for 
the organizaion of scientific research. This pattern emphasized the role of 
central government establishments (organized like executive departments) for 
industrial research as well as for research in other fields. Contrasting with this 
is the U.S. pattern where industrial research is developed within each industry 
or groups of industries, while all other research is conducted in institutes which 
may be federally financed but are almost always linked with universities. It is 
as well to recall that most state universities in the U.S. started as agricultural 
colleges and agricultural research establishments and that three of the major 
laboratories of the U.S. Atomic Energy Commission, the Brookhaven 


National, the Argonne National and the Los Alamos Laboratories *, are 
operated on behalf of Atomic Energy Commission (and with Commission 


funding) by consortia of U.S. universities 


The U.K. pattern of Government-run research institutes unlinked with the 
country's educational system held until recently also in the U.S.S.R. After 
the Second World War, India, Australia, and Pakistan adopted this system, just 


9 This is the laboratory where atomic weapons were first developed. Classified 
parts of the laboratory still continue this research. 

10 Jn connection with the proposal to set up a World University under the 
United Nations’ auspices, it was recently proposed that a World Federation of 
Institutes of Advanced Study outside of the normal university system should be 
set up to be linked with the U.N. World University. It proved impossible to 
identify more than half a dozen first-rate institutes (even of applied nature) in 
the U.S. which were not part of one university or another. This illustrates the 
strength of the university system in the United States. 


nature in agric ici 
griculture, medicine, atomic energy and other such fi 
source of strength for U.S. science? oo 
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issemination of research skills within the community There is 
a et mines doing this than linking such institutes with 
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(2) One of the terrible problems most research institutes face is the aging of 
their research staffs. By and large, pursuit of research needs young and 
vigorous men. In a university atmosphere the older research men 
automatically take on more and more of the teaching tasks for which 
age and experience make them particularly suited. 


(3) The quantum of basic science every applied research laboratory needs for 
its health and vigour does not have to be created ab initio within the 


laboratory. The university faculties automatically provide this. 


To conclude this section one may mention one final aspect of the wrong 
location of our effort. Most research establishments - certainly in the 


provincial sphere - are sited within the normal government ae 
structure Research does not thrive in an atmosphere where the comman 
“career opportunities, and procedures for acquiring needed equipment 


structure, 
and facilities are those of a government executive department. 
aA ER f Pakistani science is its isolation. Pakistan is located 
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§ 6 Remedial measures - some guidelines 


It is h irst time j 

comment eee Fe iin in he oust 
Ss been i ted to help in defining a coherent science policy and 
in particular, in identifying areas where science is, and can be immediat ly 
relevant to the development of Pakistan and its transformation into f 
technologically modern and scientifically literate society. This task is being 
carried out by a number of study groups which one hopes will acquire 
continuing life as national committees in their respective scientific and 
technological disciplines. From their work will emerge recommendations on 
the size of science, its location, and the new research centre needed to be set up 
in the neglected areas. Some general considerations in this regard are listed in 
this section. These are, of course, simply guidelines to stimulate discussion. 


6.1 The size of science 

There can be small variations, but overall there is no escaping international 
norms. The Pakistan Government and industry must commit themselves to 
increasing their spending on science in universities, in agriculture, medicine, 
water development, power development, and manufacturing to something like 
one per cent of the G.N.P. if the country desires to transform itself into a 
technologically modern one. The National Science Council has requested the 
Planning Commission for an increase in annual government allocation to 
science from its present Rs. 7-8 crores level to a figure of something like Rs. 
28 crores (one third of one per cent of the Gross National Product). me is a 
modest request. Without this order of spending one may as well write ) an 
massive impact of local science either in an adaptive or innovative ane 
The requested funds (representing both soot and ne notin new research 
will be spent on strengthening existing ¢ or as " ve anal commilles 
establishments, plans for eC nie once on we cenatinized by th 
appointed by the National science Commission. With their acceptance and 
Council and presented to the Planning 


. . : 
implementation one hopes a new era for science Will beg; | 
ae rica research ie 

verall, the bulk 
devoted to Recon Beis en umably some two-thirds 
to university science. It i eee the rest (annually aed reed be 
expected (mani fold) rétae he IN Order that the country obtain 


economy. 


(a) ‘Industrial research 

The problem of structure, size and location of 
most crucially in respect of industrial research. 
and development effort is concentrated in multi-functional gove 
laboratories with no sponsorship - and in most cases no sisie eee fai 
industry in the results of the investigations. This situation must change. fe 


research establishments arises 
At present almost all research 


I personally believe that the time has come when the more mature of 
Pakistan's industries - textiles, paper, sugar, cement, fertilizers, gas, fuel 
refining, telecommunications and some of the metallurgical industries - should 
support their own research and development establishments of moderate size, 
the units in each industry either acting individually or in concert. To provide 
the gentle persuasion so necessary in our country, there will be need for a 
Statutory levy! (depending on size) in addition to government funds for 
commissioning the projected single-purpose research establishments located 
alongside each industry. One may envisage that in the immediate future these 
establishments would be government-run on behalf of the industries concerned 
and employ some of the trained staff presently working at the sung 
laboratories of the Council of Scientific and Industrial Research. The 
i i i is that these establishments should be (a) single 
important point being made is t 


purpose and (b) located within the relevant industry. 


research institutions in the United 
ships and ‘ndustrial training schemes 
1] depending on the type of 


of levy for 
- apprentice 
to 2.5% of the pay-ro 


11 ] do not know the rates 
; ivity 

Kingdom. For related activ! 

- his levy ranges from 0.33% 


industry concerned. 
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One May go ri 
Industries, like 


j tem Eur 

ting up (government Opean) 
cae : -Sponsored and industry-fj 
operative industrial pesour i aaah try-financed) co. 


ons. In the United Kingdom ther 
ies et two dozen such government-sponsored institutions for — 
ne development for baking and flour milling, brushes, cast-iron, cutle 
files, drop forging, gelatin and glue, glass, paints, springs, shoes ase me : 
hosiery, welding and wool. These institutions employ six th ie 
spend some 13 million pounds and serve the needs of indu 
over of about 40,000 million pounds. 


Ousand scientists, 
stries with a tum- 


The pattern for industrial research which is being advocated here is thus 
somewhat different from the one we have so far pursued. Different is perhaps 
not the right word - the new pattern is a logical development of our past 
practice necessitated by our growing maturity. In this pattern the emphasis is 
on statutory participation by industry, with Government sponsorship of the 
research development institutions. Newer institutions would develop as new 
industry comes into existence and not before. Some of these institutions 
would naturally be formed from the present divisions of the Council of 
Scientific and Industrial Research Laboratories. Others would be new. The 
Council would remain the overall organizing body for all the institutions and, 
of course, also run those of its present establishments unaffected by the 


changes suggested. 


(b) Agriculture ; 
The other field where research utilization pre 
agriculture. There is need for a closer association 
establishments, the agricultural advisory services, re uci 
the farming community - a very difficult task, but 0 ae 
ch effort is simply wasted. The point I am trying 00 ane 
sii f research utilization is and should be as much a scien a aie 
aca eee f research and that his involvement with this task s ee 
aaa gane d and solicited. This is not something uaaenes ee 
eee ae in a developed country, however, it is imperallv 
entist S 


has presented a problem is the field of 
of the agricultural research 
the extension workers and 


as a sci 
context. 
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Irrigation 
(c) 8 » power, flood control, communications, telec cot 


: and contr Rees 
accepted that in future no technical Ol. I hope the principle is 


corporation above a in si 
ee aa ; cerlain size and 
sophistication should come into extstence without a statutory research and 


system in the world could have neglec 
that for advice on the salinity proble 
And it is even harder to understand 
nation can still be so unmindful of 
this regard. 


why after such a harrowing experience the 
the need for a continuing massive effort in 


6.3 The universities 

It is imperative that the universities place emphasis on developing graduate 
schools for research training within Pakistan. To help in this and to sponsor 
the universities’ research effort in basic sciences it is essential that an analogue 
of the National Science Council in the United States or the Science Research 
Council in the United Kingdom be created to make post-graduate research 
training awards, to give research fellowships and to make grants for purchases 
of equipment. As an example of the type of organization we need, the 
constitution of the U.K. Science Research Council is reproduced and its 
operation through standing national committees in each scientific. discipline 
spelt out in the Appendix. 


: Linkages of universities and research establishments 
ae sree ne a plea for the forging of closer links plein our 
universities and research establishments on the U.S. pattern. mane ae 
may envisage, for example, that the es bee das ae cae 
research institutes, the medical research cen 
present outside the university system will become part it Sales i 
tinue to be financed as now) and be integrated wit uni ae 
ee hbourhood. The same should apply to those divisions of the : basic 
of ie Council of Scientific and Industri . eee Race ae and 
ee ee a ne of Islamabad University (barring 
Technology (PINSTECH) shou as made by the Atomic Energy 
some special testing and other sections) W 
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Commission itself. This suggestion must be immediately accepted to avoid 
the university's essentially duplicating the costly facilities of PINSTECH in 
the same town and for the same body of scholars. Likewise the National 
Institute of Health, Islamabad, could become part of the Medical Faculty of the 
Federal University. The same would go for the new research establishments 
which are to be created. 


I have no illusions that this forging of links 12 between institutes and 
universities is going to be at all easy, particularly when different departments 
and councils are paying for them. But it is so very crucial in a poor country 
such as Pakistan to save scarce manpower and other resources. It will certainly 
not be accomplished if the universities themselves do not develop strength 
through a stable and ampler funding and also rethink their role in our society, 
getting rid in the process of some of their currently inhibiting and academically 
constricting organizational patterns and practices. This includes the slow- 
moving, traditional conservatively oriented Boards of Studies, Academic 
Councils and Syndicates — which are wholly incapable of dealing with the 
autonomous and semi-autonomous Institutes we envisage situated on 
University Campuses. 


6.5 Ending of isolation 

There is a need for a comprehensive policy and for funds (particularly in foreign 
exchange) to end the isolation of Pakistani science from world science. There 
is a need for liberalization of leave measures, a need for funding of frequent 


12 I have in mind the types of privileges universities in the U.SSR. for 
example, accord to the Institutes of the Academy of Sciences which are linked 
with them. These are privileges which some of our Pakistani universities have 
felt reluctant to accord to the research establishments which wished to link ey 
them in the past. The senior staffs of the Academy Institutes in the ae . 
receive the appropriate titles of Profesor, Reader, etc., or their equivalent Se 
the universities they are linked with; they prepare post-graduates for ag es 
degrees in their institutes; on their side the universities call upon t eee 
organizing and giving undergraduate lecture courses and instrucuon Ww hoe 
necessary. These are the minimum reciprocal demands and privileges. nak 
effective is the U.S. pattern where most research estblishments function se 
from within as university centres of faculties, notwithstnding their sep 
sources of funding. This is the pattern I would favour. 
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visits abroad, and a need for liberalj 
literature and equipment. Pakistan 


central Ministries. There is a 
Id Bank, the United Nations 


nsored by the United Nations 


that a well thought-out national 
plan should be drawn up immediately to try to secure the location of as many 


as possible of these world institutes within Pakistan. There is no relatively 
low-cost measure as potent as this for raising the quality of Pakistani Science. 


§ 7 Administrative Organization of Pakistani Science 


For carrying through these and other recommendations, and particularly for 
creating the new research establishments, there is need for a fresh examination 
of the organizational structure of science in Pakistan. At present this structure 
is weak and diffuse. There are the Central Councils for Research in Atomic 
Energy (PAEC), Industry (PCSIR), Agriculture, Medicine, Irrigation, and 
Building and Works. These Councils possess limited mandates, extending 
either to the management of central Government laboratories under their control 
or to the award of tiny research grants. In addition there are provincial research 
establishments run by the Government Administrative Department whose 
aclivities are, by and large, uncoordinated with the Central Research Counc . 
There is in any case no council for the award of fellowships an research 6 . 
to universities analogous to the U.K. Science Ree re sreanizational 
natural resources and the environment. In thinking ) ¥ staining the Council 
set up, historical continuity might argue ™ Ih end ly representative of all 
structure, but at the same time making each fully - ental 

scientific effort within its sphere, whether provincial or ¢ 

one for 


councils, 
If the Council pattern (augmented by at least two new 
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environmental sciences and natural resources, the other for UNiversities and 
basic research) remains the pattern for our science organization, the National 
Science Council (a more or less moribund entity at present which comes to life 
two or three times a year for its meetings) would need a revamped charter 
charging it with a general advisory role on the application of science and 
technology to development. In this capacity it would work in conjunction 
with the Planning Commission. In respect of its other task of strengthening 
science itself, it would itself act as the Planning Commission for Science. It 
would fix priorities, and make allocations of total funds available in the light 
of the claims of the various councils. It would also have the tasks of 
international liaison and of a concerted training of high-level manpower. 


Finally, since the rules of administrative procedure in Pakistan demand that any 
Governmental corporation or organisation must function through a ministry, it 
scems imperative that the Ministry of Science and Technology, including its 
Secretaryship, be manned by scientists. I would envisage the Chairman of the 
National Science Council acting as Secretary to the Government for Scientific 
Affairs. 


I fully realize that there are other equally viable patterns which one may devise 
for the organization of science. The one suggested above has the, perhaps 
debatable, merit of historical continuity. 


I have not said very much in this note regarding the service conditions of the 
scientific profession. One aspect of the international character of science is that 
its norms are also international, whether they refer to the expenditure per 
scientist or to the service conditions under which his work can flourish. This 
must always be remembered if we expect internationally normed returns on the 
money spent on science in Pakistan. 


Summary 


By and large, three categories of research and development establishments (in 
addition to direct University Institutes) have been suggested, the respective 
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(A) Category One: Research institutes linked w 


. . ith the universi 
This may include: university system. 


(a) Agricultural research institutes linked with the complex of th 
Agricultural Universities of Pakistan for research on food (ueat maize, 
rice, tea) and cash crops (jute, cotton, tea, tobacco) as well as institutes 
for soil and fertiliser research. Several of these exist already and merely 
need strengthening. 


(b) | Medical research institutes and centres to operate in conjunction with the 
teaching hospitals, on tuberculosis, infectious diseases, nutrition, public 
health, population control, immunology, veterinary and other diseases. 


(c) | Atomic energy centres linked with the local universities of Science & 
Engineering as suggested in the text; minerals institutes in association 
with the colleges of mineral technology and so on. 


(B) Category Two: Cooperative industrial research and development 
institutions . 
Government sponsored but located within the complex of industries; for 
example in jute (located, for example, at the jute industry centre of 
Narayanganj), cotton textiles (Lyallpur and Karachi), wool, glass and cera 
leather, cement, pharmaceuticals, cutlery, sports goods (Sialkot), -° 
processing, packaging, paper and board, carpet-weaving, lace, ee ane 
paints, welding, cast-iron, machine tools, timber etc. Embryos of a nm aed 
these institutions already exist; there is, however, a need for strengthening 


reorganization. 


and institutes 


and research cells ; 
e: Development cal corporations (with 


(C) Category Thre lic techni 


These were set up in conjunction with pub 
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cross-links with universities of engineering and technology). Examples includ 
the hydrocarbon fuel industry, the ship-building industry, railway engineerin ° 
telecommunications, flood control, hydrology and land reclamation. Again, 
number of research and development establishments in these areas already exis 
but there is need for their strengthening. As emphasised in the text, there 
should be a statutory obligation on all public technical corporations above a 
certain size to create development and research cells or institutes within their 
Structure. For example, the Steel Corporation of Pakistan which has been 
charged with the task of creating a steel manufacturing industry might at the 
outset set aside (statutorily) a percentage of its spending - around one percent 
perhaps - to create a development, training and research cell. 


Appendix 


Structure of the United Kingdom Science Research Council (for 
Basic Sciences) From the Official Reports of the Council 


The Science Research Council 
The Science Research Council (SRC) was created with the following functions: 


"The carrying out of scientific research, the facilitating, encouragement and 
support of scientific research by other bodies or persons of any description of 
bodies or persons, and of instruction in the sciences and technology, and the 
dissemination of knowledge in the sciences and technology”. 


Scope and constitution 

The purpose of the SRC is to provide support and facilities for fundamental and 
applied scientific research in universities and technical colleges and similar 
institutions. This is done by means of research grants and training awards 
(studentships and fellowships) and by providing, in its own establishments, 
national research facilities which are corporately available for use by 
universities and similar institutions. 
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The gross expenditure of the Council i 

Of this, 5 million pounds were spent on a mas 22 million pounds, 

11 million pounds on the U.K. contribution towards rite and fellowships, 

7 million pounds on grants to universities and other ao and E.S.R.O,, 

research establishments run by the Council for use by eee ae on 
ies, 


Research grants 

The principal purpose served by research grants is to give help t 

workers in universities and similar institutions in initiating or oon 
The projects must be of merit and of timeliness and promise, this Sete 
interpreted and judged by the applicant's scientific peers who sir i 
Committees and Boards. 


Support is normally given by grants for approved projects, providing for staff, 
equipment, essential travel and other services. 


Post-graduate training awards: summary 
Research Studentships are to provide for the maintenance of students whilst 
they are being trained in the methods of research. These cover about 16% of 


numbers graduating. 


Research Fellowships are for promising young research workers who have 
completed the normal course of post-graduate research training, have shown a 
special aptitude for original and independent research and appear we 2 
benefit substantially from an opportunity to develop this aptitude further. The 


number of these fellowships during 1968-69 was 254. 


Research Grants Scheme 


financial help for 


Policy arch Council to provide 5 - to 


It is the aim of the Science Researc® Vleges and similat institution 
research workers - usually in universities, coveE 4 technolOgy 

‘n science an : 
initiate and develop projects and ideas sere 
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Subjects 

The Council is able to give grants to Support researchers in 
biology, chemistry, mathematics, nuclear physics, other Physics, spa 
sciences and in the sciences between and adjoining these, including, ne 
example, biochemistry, fundamental psychology and behaviour, computing 
science, Statistics and operational research, cybernetics and ergonomics, and 
also in engineering, including aeronautical, chemical, civil, electrical 
mechanical production and systems engineering, and in metallurgical, polymer 
and material science. 


astronomy, 


Application for assistance in research in subjects in which the Agricultural 
Research Council, the Medical Research Council, the Natural Environment 
Research Council, the Office for Scientific and Technical Information and the 
Social Science Research Council are directly interested should be made to the 
appropriate body. 


Purpose of grant 

The Council will make grants for a stated period for applicants of acknowledged 
standing to initiate and develop a specific investigation of timeliness and 
promise in which they will be personally engaged. 


The grants may support work by, or directed by, individuals and may enable 
investigators to: 


(a) employ additional scientific, laboratory, technical or other assistants; 


(b) invite senior scientists of distinction in other research schools in this 
country or abroad to the investigator's institution as Senior Visiting 


Fellows; 


() __ visit centres of excellence abroad and in the U.K.; 


(@ purchase special pieces of scientific apparatus; 


; : for 
(ce) provide materials and services including travel especially needed 


research on a scale which the institution is unable to supply. 
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Duration of grant 


A grant normally provides for the initiation or 


during a specified period, normally from one eal development of research 


three years, 


The Council is, however, willing to provide financia 


| support, in excepti 
cases, for longer periods of three to ei ort, In exceptional 
periods. ight years and, exceptionally, for longer 


Near the end of the quinquennium the S.R.C. will consider with the institution 
whether, in the light of its scientific worth and its cost, the work supported 
should be assimilated by the institution into its normal work, or be shared by 
the S.R.C. and the institution, or whether the cost should fall on the S.R.C. 


Operation of the Council 
The Council operates through a number of Boards consisting almost entirely of 
university professors. The Boards include: 


a) The Astronomy, Space and Radio Board; 


b) The Nuclear Physics Board with Panels on Nuclear Structure, 
Theoretical Physics, Nuclear Physics, Laboratories and Bubble Chamber 


Film Analysis; 


c) The University Science and Technology Board with Committees on 
Aeronautical and Civil Engineering, Computing, Biological Sciences, 
Chemical Engineering, Chemistry, Control Engineering, Electrical and 
System Engineering, Enzyme Chemistry, Mathematics, Metallurgy an 
Materials, Neutron Beam Research, Physics and Polymer Sciences. 


A Note on the Struc 


: t 
in Pakistan's Educa ural Changes 


tional System 


Summer 1969 


1. Quantity 


When one considers Pakistan's literacy rate of 20%, 
penile sa eae and, more significantly for the future, 

; pend on education (compared to 5% in 
UAR, 5.9% in Ceylon and 7.2% in Japan), one is filled with unease. This 
note is not concerned, however, with the literacy rates, nor with curriculum 
content, but rather with changes required in the structural pattern of the 
educational system. These structural changes are basic to any reform. They 
have been identified and recommended by countless commissions; their 
implementation, however, has been impeded by bureaucratic resistance, 
especially departmental jurisdictional disputes - an impediment which Martial 
Law can dispose of. 


its present enrolment rate 


2. Immediate Objectives 


i jectives for the 
For purposes of this note, I shall emphasise two immediate objective 


educational system: 

; - tani nationhood through the 
(a) the conscious creation of a feeling of Pakistani nation 
educational process; 


wer, capable of building a 


(b) the creation of skilled employable manpo 


modern nation. 
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3. Two Systems of Education Rather Than One 


After a period of compulsory education, all modern societies 
parallel cducational systems. For simplicity I shall use the 
terminology which designates these two systems as: 


Provide two 
Present British 


(@) The System of Professional Further Education, comprising technica} 
vocational, agricultural and commercial courses. 


(b) The System of Higher Education, comprising university level courses in 
the arts, scicnces, higher enginecring and medicine. 


The major structural failing of Pakistan's educational system is that no credible 
professional education system was ever created. 


It is true that a half-hearted system of polytechnics, industrial training and 
vocational schools has been built up in recent years. Unfortunately, it js 
grossly inadequate on the following counts: 


(a) After the lower secondary stage (to age fifteeen) the proportion of those 
pursuing the two British systems is roughly 50:50 (see Table appended). 
In Pakistan, the proportion of those in (general) higher education to 
those in professional further education is 90:10. This preponderance of 
the technologically unskilled is the basic cause of our educated 
unemployed, their unrest, and the nation's technological backwardness. 
Our major task is to change this 90:10 ratio to something like 50:50. 
The magnitude of this task and the need for a concerted crash programme 
to achieve it has never been appreciated. 


(b) The professional education system in Pakistan is run by no less than six 
Government agencies (including the Departments of Education, Labour, 
Industry) with a "multiplicity of uncoordinated _ institutions and 
programmes - national, bilateral, multinational, private". * There is no 


* Report on Technical Vocational and Industrial Training by Dr. R.M. eaten 
1 April 1969, presented to the National Commission on Manpower an 


Education. 
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3. Two Systems of Education Rather Than One 


After a period of compulsory education, all modern societies 
parallel educational systems. For simplicity I shall use the pr 
terminology which designates these two systems as: 


Provide two 
€sent British 


(@) The System of Professional Further Education, comprising technical 
vocational, agricultural and commercial courses. 


(b) The System of Higher Education, comprising university level courses in 
the arts, sciences, higher engineering and medicine. 


The major structural failing of Pakistan's educational system is that no credible 
professional education system was ever created. 


It is true that a half-hearted system of polytechnics, industrial training and 
vocational schools has been built up in recent years. Unfortunately, it is 
grossly inadequate on the following counts: 


(a) After the lower secondary stage (to age fifteeen) the proportion of those 
pursuing the two British systems is roughly 50:50 (see Table appended). 
In Pakistan, the proportion of those in (general) higher education to 
those in professional further education is 90:10. This preponderance of 
the technologically unskilled is the basic cause of our educated 
unemployed, their unrest, and the nation's technological backwardness. 
Our major task is to change this 90:10 ratio to something like 50:50. 
The magnitude of this task and the need for a concerted crash programme 
to achieve it has never been appreciated. 


(b) The professional education system in Pakistan is run by no less than six 
Government agencies (including the Departments of Education, Labour, 
Industry) with a "multiplicity of uncoordinated institutions and 
programmes - national, bilateral, multinational, private”. * There is no 


* Report on Technical Vocational and Industrial Training by Dr. R.M. Lyman, 
1 April 1969, presented to the National Commission on Manpower and 


Education. 
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responsibility for its nang lly. Peet the province 
’ te Ss i tape 
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authori ; 
Standard to measure achic ty Tesponsibl 


vement, no nation 
» NO Cross-}j 


¢, there is NO national 
al Certificate, no nationally 


the two systems by which 
Provided. The result is 


With divided responsibility, no concerted attempt has ever been made to 


reduce the shortage of qualificd teachers and instructors. (Experience 
shows that the only consistent source of good instructors has been the 


armed services, but no systematic attempt has ever been made to tap 
this source). 


Recommendations 


One single Technical, Vocational Education Authority with wide powers 
must be created immediately to bring some order to the present chaos 
and to plan with a sense of urgency for the future. 


The Authority's first task will be to bring a measure of prestige to this 

second system of education. It will need to give serious consideration to 

the institution of National Certificates - or, what I would prefer, it may, 

in the matter of awards and their nomenclature, decide (for the present) 
to identify these with the awards of the other well-known stem @ 
education prevalent and respected in the country. What I - wits and 
is this. Parallel with the present liberal system of education / oie 
sciences we create a second - the professional. Each ae Se) _ may be 
school, the matriculation, the intermediate, the B.A. (or B.Sc. 


nq: tt j or sciences, as 
obtained either after the present liberal" courscs in arts 
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now, or after technical, agricultural, or commercial courses - fr 
polytechnic, an agricultural or a commercial school. So far ; 
Opportunities in administrative services are concerned all B.A.s ce 
technical, commercial), all intermediates (general, technical, 
commercial), all matriculates of whatever variety would count ag 
equivalent. Only thus will the exclusive hold on the public mind of 
the present prestigious "liberal" system of education be broken. (By 
adding new technical, agricultural or commercial streams to the present 
high schools or colleges, and thus making them "comprehensive", one 
may also obviate the necessity of a vast new building programme. 
Furthermore, common nomenclature will inevitably work towards 
giving a more basic slant to the professional studies, to their great 
advantage). 


(c) Ihave placed little emphasis on manpower projections for Pakistan or 
on figures that sound the alarm about the excessive cost of education. 
With the present level of 2.5% of the GNP spent on education and 
with no second system of education in existence, I feel one can 
reasonably ignore for the immediate future worry on this score. My 
personal preference would be to see the GNP percentage spent on 
education raised to 5% - with 2% of the new expenditure going to the 
creation of the second system and 0.5% on improving the present 
system. 


@) In making these recommendations one will be accused of diluting the 
strength of academic awards - particularly the university bachelor's 
degree. I fully accept this. Let us be very clear. Our B.A. never 
compared with the British B.A. - we take it at the same age as the 
British Secondary School Advanced Level examination; its analogue 
always was the American B.A. - comparatively a rather feeble 


*Some further changes in nomenclature will of course be necessary. Thus the 
present B.Sc. in engineering which is normally taken three to four years after a 
first class intermediate science - i.e., after 15 or 16 years of schooling - would 
logically - and in accordance with the U.S. pattern - be redesignated as M.S. 


(Engineering) and so on. 
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at the post-graduate | can thrust always came after the B.A. stage, 
evel). In a democratic society like ours, the drive 


towards iri iversi 
Fie peasy a tiie degree is absolutely irresistible. I feel we 
eis : indced the British have begun to do. It is not well 
Sp ate ae aaa the British Further (Technical-Vocational) 
imate as recently been reconstituted; a Council for 
pena c wards has been created to make provision or 
grees for those qualifying at the highest levels from the technical 
colleges. There are two degree-awarding machineries in the United 
Kingdom - the traditional universities and the new Council, responsible 
for awards of degrees to those pursuing highest level courses at 
technical institutions. (In addition to the traditional range of subjects, 


degrees are awarded for subjects such as ceramics, fermentation, and 
quality control.) 


5. The Problem of Quality 


I have spoken so far of the structural problem of education. After this structure 
is set right we face the still harder problem - that of quality. The problem 
arises from two conflicting demads: 


(a) the student's desire to acquire a degree as inexpensively as possible - the 
degree acting as a hedge against unemployment. 


(b) the safeguarding of the quality of education. 


As stated in the first part of this memorandum, one has to accept that a 
bachelor's degree in academic or professional disciplines - whether in arts, 
sciences, technology, commerce, accountancy Of agriculture “is the “birthright 
of every Pakistani student, just as it is in all democratic socicties. A natural 
corollary of this is that the preparation for the first degree and its aes 
steps should be allowed to proceed in all types of institutions - eee ee 
training institutions, night classes, private colleges, coaching co i . 
of course, an inspection system to prevent fraud). For one thing, 
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termination of the present monopoly by approved colleges will inevitabl 

bring down the expense of obtaining a degree. : 
TO preserve quality, however, in such conditions one must also accept - as is 
the case in the United States - that post-graduate education will take longer than 
hitherto and will be decisive in preserving standards. One practical suggestion - 
a crucial structural one - that must be taken up is that special charters be 
awarded to sclected self-governing institutions - self-governing academically as 
well as administratively. Such institutions should remain part of the existing 
universitics, they award the degrees of the parent university - like Imperial 
College, London, which awards London University degrees but frames its 
own curricula and conducts its own examinations. Among such institutions 
could be Government College, Lahore, Forman Christian College, Lahore, and 
the Dacca College, for example. These institutions could then be the 
touchstones of quality both at the undergraduate and post-graduate levels. Our 
educational system has been characterized by academic rigidity; the need is for a 
revivifying diversity. 


6. Teachers 


The quality of education depends, in the last analysis, of one thing alone - the 
quality of the teacher, his involvement with the creation of his subject, with 
creative teaching and with his pupils. 


In the past the tendency has been to belittle the Pakistani teacher, to decry his 
attainments, to deny him influence in running his institution, to accord him a 
low social standing. This must change. Since the teacher is the pivot of the 
system, he is the one who must always be right. 


Not till our secondary schools and junior colleges get staffed - as in Japan - by 
the (unemployed) M.A.s, M.Sc.s and Ph.D.s, will the quality of education 
improve. For this to happen it is essential to raise salaries. | would give a 
Ph.D. in a high school more salary than the one working in a research council. 
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For the universities, the problem ; 


S diff 
wood created by two factors: er 


The problem here is of dead 


(a) | The number of sanctioned univ 


ersit 
fresh blood has entered the uni eer nas been so small that no 


versities for a long time. 


(b) The creation of his subject was never considered part of the duties of 
university teacher. Even ona more elementary level, universit ae : 
wore denied the Opportunity of keeping in touch with oa . 
their subjects; attendance at international seminars has been agi as 


an unnecessary luxury - to be frowned upon or at best sanctioned as a 
privilege rather than as a right. 


The result of these accumulated years of neglect - often by educational 
authorities, vice-chancellors, secretaries of education, and heads of departments - 
has been to breed a type of university teacher who considers it his one duty to 
reproduce - year after year - the notes he made when he was himself a student 
twenty or thirty years ago. There is a lot of dead wood - created by the system. 
This may need chopping - painlessly, and with full compensation; one method 
may be by shifting teachers to other duties. 


But where, immediately, shall the live teachers come from? Pakistan has two 
excellent reservoirs of first-rate teachers. First, there is the large number of 
first-rate Pakistani scholars at present in foreign countries. They will come 
back - salaries are not the first essential - provided they are given the guarantee 
that they will be financed so that they can keep in touch with the international 
community in their subjects. Second is the (surplus) reservoir in sciences of 
excellent men in the Research Councils of Pakistan - particularly the Council 
of Scientific and Industrial Research and the Atomic Energy Commission. 


To elaborate on this: whereas the universities have had extremely meagre funds 
at their disposal, the funds with which the Research Councils have operated 
have been very much more generous. The equipment ts ee 
younger, more vigorous, better trained. The universities never claimed and 
never obtained their share of foreign training programmes. ee 
Councils do not need all the manpower they possess - definitely NOT. For the 
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last five years I have tried in vain to persuade universities and the fundamental 
research wings of the Councils to integrate - tried to persuade the uNiversities 
to take surplus Councils staff - even with their salaries still coming from the 
Councils. I failed consistently. The problem is not peculiar to Pakistan. It is 
a problem faced by research councils and universities the world over - in the 


U.K., the U.S.S.R., and the U.S.A. Each country has devised a different 
solution to it. 


The problem is artificial; it is one of jurisdiction, of statutes made without 
taking the country's needs into account. As I said before, no teacher at 
university level can remain a good teacher if he is not engaged in creating his 
subject. Likewise, there is the other side of the coin: a research institute which 
has no responsibilities in training the young must eventually become sterile. 
The answer to this artificial division of councils and universities is to merge 
them into one system as far as possible. There is, for example, no reason why 
the Ayub Research Institute at Lyallpur should not be a part of the Agricultural 
University next door. Likewise, for the Pakistan Institute of Nuclear Research 
at Islamabad; likewise for some of the laboratories of the Council of Scientific 
and Industrial Research. (A suggestion accepted by President Ayub Khan 
before he relinquished office was to effect a complete integration of Islamabad 
University and the Pakistan Institute of Nuclear Science and Technology at 
Nilore.) I would like a commission to be set up immediately which would 
undertake such integration wherever possible throughout the country - finishing 
this very artificial problem once for all. Only under Martial Law can this 
problem be solved. 


Student-Teacher Contact 


The university system of education in advanced countries has two indissoluble 
parts which receive equal emphasis: 


(a) formal lectures 


(b) tutorials 


In Pakistan, for some curious reason the second has never been considered part 
? ' : : I 
of the instructional procedure. There is an immediate need to put prope 
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emphasis on tutorials, where a few Students are individ 
who lecture (or by more advanced, post-graduate stu - uall 
purpose). I cannot emphasize this imp ents, s 


y coached by those 
pecially paid for thi 

Ortant reform too much. ° ° 
To summarise, the problem of provision of hi 
institutions is of the highest Priority 
following measures: 


gh quality teachers for university 
It can be solved by adopting the 


(a) Research - an active engagement in the creation of his subject - 
form part of the recognized duty of a university teacher. For this 
facilities must be provided. In some science subjects, the laboratories of 


the research councils - integrated into the university system - can do 
this. 


must 


(b) Provision must be made so that university teachers keep in touch and 
feel themselves to be part of the world community of scholars. 


(c) University staffs must be increased in strength (by taking, for example, 
new staff from the Research Council) - the system of having a fixed 
immutable number of sanctioned posts with a pyramidal structure, 
professor, reader, lecturer, must be abolished. (This needs fluid funds in 
the hands of a central organisation such as the University Grants 
Commission or a Central Fundamental Research Council which can 
accommodate a scholar when he comes along.). 


(d) Teachers must have a greater say in running the educational system and 
their institutions. 


Autonomy of Pakistan's Universities i 
Pakistani universities (and the chartered institutes) must be run by teachers 


themselves like universities all over the world and not by: 


(a) | Government Education Departments; 


(b) Chancellors with no interest in their welfare, except to treat them as 


law-and-order problems; 
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() Retired High Court J udges and so-called public men. 
The measures necessary to ensure autonomy are well known. These include: 


(a) Building up the University Grants Commission receiving funds from 
the Treasury and disbursing university finance. (The higher education 
sector finance will have to be raised by a factor of five before we shall 
get a viable system). 


(b) Guaranteeing the university finances for five years and planning 
university programmes on a quinquennial basis. 


(c) Permitting solicitation of public endowments. 


This autonomy should then extend to university departments, and also, of 
course, to the institutes with charters mentioned above, with governing bodies 
of their own, and finally to the individual departments of constituent research 


institutes within the universities. 


Not considered in this note are the important problems of the technological and 
scientific bias of curriculum content, and of teaching in Urdu and Bengali, the 
measure needed to create a spirit of scholarship in the country, or the nation- 
building and humanising aspects of education. I hope to submit a separate note 


on these. 


7. Students Politics 


In all universities I have experience of, there is a sector of activities - cultural 
and political - run wholly by students. Students are adults, highly responsible 
persons and they must be treated as such. But there needs to be an absolutely 
clear demarcation between what the students run and what the authorities run 
and a mutual acceptance of this line of demarcation. My past experience at 
Lahore was that most disputes between the two arose from Union affairs. 
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Pattern I am used to in Oxford. C 
ne , Cambridge 
and London, where the authorities Provide no more than a Union piliaine 


me 7 ae u Hae vee and Kept by students for students with no staff 
participation, and with subscriptions voluntarily collected 


A second bone of contention in Lahore used to be the messes - the refectories 
In Cambridge and London the student Unions ran their own wholly-controlled 
messes - charging what they wished - and the authorities ran their messes - 
also for use by students and staff. There was a healthy competition between 
the two types of messes and I see no reason why this should not be the pattern 
in our colleges and universities as well. 


This part of the note on student activities has, of course, been overtaken by 
events. I thought, however, I might set down the practice abroad as I know it. 


Summary of Recommendations 


Three commissions necd to be created. One to create a credible and prestigious 
ommercial, vocational and agricultural education 


an autonomous university system, comprising 
self-governing institutions of quality with charters of their own, A ee - 
consider the problem of staffing, the rights and privileges of es an ie 
problem of the integration of the staffs and laboratory facilities of the Rescarc 


Councils of Pakistan with the University Research System. 


professional technical, 
system. A second, to create 


TABLE OF ENROLMENT 


Note the disastrous relative drop in (3) in the Technical-Vocational Sector in Pakistan as compared to the United Kingdom. 


Pakistan (1968) | England and Wales (1967) 


(1) Primary * 8,000 (thousands) 4,500 (thousands) 
Lower Secondary ** 2,000 " 3,300 * 
(2) Higher Secondary and Junior Arts and Science Colleges 300 ‘ 700 - 
Universities 27 m 168 " 
962 " 


(3) Technical-Vocational*** 


Professional Colleges (other than teacher training) 
(4) Teachers training 


The Pakistan figures are Third Five Year Plan projections reproduced from Table 5, p. 29 of Educational 
Development in Pakistan by Dr. W.M. Zaki (1968). The U.K. figures are from The Educational System of England 


and Wales (Department of Education and Sciences Publication 1968). 


* Pakistan's population is some two and a half times the population of England and Wales. Its enrolment at 
primary level is around 45% of the eligible population. (The proportion of children below 14 years of age in 
Pakistan is around 14% of the total population compared to 7.9% in Western Europe). a 
** With the large drop-out in Pakistan at the primary level ng aaa ee eect! it is ee that full- 
i ional training - particularly in agriculture - must already start alter the primary stage. 

Hee Taiied inadort flgures te for iy scholars. In addition, there is an enrolment of 2,230 thousands - 
pursuing professional courses in the evenings. 


mainly adults - 


vl 


Uns 
Yyog ur uonDonpy pun FPIUIIIS 


Technology and Pakistan's Attack on Pove t 
rly 


Address by Professor Abdus Salam 
; t 
Conference, Dacca, 1] January 196]. at the XIII Annual All Pakistan Science 


I wish to begin by offering my sincerest thanks to my colleagues for the 
honour they have done me in electing me as General President. I feel doubl 
proud because our meeting takes place in this historic city of Dacca. In my 
experience there is no part of Pakistan where scholarship in its own right 
carries more estcem, and where a scholar receives more personal affection than 
in East Pakistan. This unfortunately is a dying tradition elsewhere but one 
which lives in Dacca and I would like to begin by paying a tribute to this, 


In my address today I would have liked to speak about the scientific field I 
have been privileged to work on, about the elementary particles of physics - 
those ultimate constituents of which all matter and all energy in the Universe 
is composed. I would have liked with you to explore the frontiers of our 
knowledge and of our ignorance, to tell you of some of the concepts the 
physicist has created to comprehend God's design. I would have liked to 
show you that, with all his pragmatism, the modern physicist possesses at 
once the attributes of a mystic and the sensitivity of an artist. I would have 
liked to convey to you some of the wonder, some of the fascination, as well 


as some of the heart-breaks of the physicist's craft. 


But I shall not do this. In electing to speak on a general subject like 
Technology in relation to Pakistan's Attack on Poverty ne mm ae 
Elementary Particle Physics, I am following the illustrious tra ition ) my 
predecessors in this office. More particularly I have in mind “olivered . 
Presidential address on "Technology and World se esd: h vconutation 
Professor P.M.S. Blackett to the Dublin mecting of the whe time beat the 
for the Advancement of Science in 1957. If I speak a os * sg because like 
laws of economics rather than the laws of quantum P * weatal sense but 2s 
Blackett I interpret Technology no! " vation of most modern life. There 
something er vrniy, os more seiontis may also Cxprcss himself on 
are times when, 
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ideological matters, not because he has new insights to reveal but because 


there arc things he believes passionately in, which need saying and cannot be 
said often enough. 


We in Pakistan are very poor. This poverty we share with the majority of 
the human race, with some one thousand million people in about a hundred 
countrics. Fifty per cent of us in Pakistan earn and live on less than eight 
annas a day; seventy-five per cent live on less than a rupee. This rupec a day 
includes the two daily meals, clothing, shelter and education if any. In 
contrast some four hundred million inhabitants of Europe and North America 
live on an average daily income of fifteen rupees. 


It is important to realise that this uneven distribution of wealth is of a 

relatively recent origin. Three hundred and fifty years back Akbar's India and 

Shah Abbas's Iran compared favourably in living standards with Elizabeth's 

England. Soon after, however, the Western growth started. It coincided with 

a great technological advancement in agriculture and manufacturing methods. 

Now, technical advances on a limited scale have occurred from time to time 
in the history of human societies. These advances have always led to 
increased prosperity. What, however, distinguished the nineteenth century 
technological revolution was the fact that it was firmly based on a scientific 
mastery of natural law. This gave man so much power, and it has led to so 
great an increase in production that, for the first time in human history, there 
is no physical reason for the existence of hunger and want for any part of the 
human race. 


The realization that hunger, ceaseless toil and early death can be eliminated 
for whole societies, and not merely for parts of societies, is something new. 
The last hundred years have seen nation after nation start with something like 
our conditions and crash through the poverty barrier. The laws governing 
this type of transformation are now well understood. First, a society must 
acquire the requisite technological skills; secondly, it must save and 
invest more than 5% of its national income in productive enterprises. 
This minimum of five per cent just about offsets the depreciation of existing 
wealth. To double the standard of living in forty years needs an investment 
rate of 10-15%; to double it in a decade, a nation needs to invest about 25% 


of its national income. 
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experience. Four of these Experiences ~ tho 
China ~ however, stand out Clearly. The Brit; 
the poverty barrier can be crashed thro 
The Japanese showed that technology is commun; 

learn and acquire. Having been caniliG Unicable; that it is easy to 
uncomprehending eyes at the engineeri 

remember having the shock of my life w 
Aircraft Factory at Hatfield. Instead of an organised assembly |; 

expected to see molten aluminium being poured in at one ae = — Nf 
airliner coming out at the other, all I saw was something like an ee omet 
metal-smith's workshop in rural Pakistan. And when two sone 
overalls lifted a couple of aluminium sheets while a third started qeinghen 
together with a manually operated welder to make part of the fuselage, I am 
afraid I lost my respect for the mysteries of the manufacturing craft. 


hen I first visited the De Haviland 


I do not for one moment wish to suggest that all technology is electrical 
welding. There is the other part of the story - the aerodynamic design of the 
Comet where the high-level scientific talent come in. But the Japanese 
experience forced home the moral that technological competence is not a 
hereditary characteristic; that it can be acquired and in fact acquired rather 


quickly. 


The third important lesson came from Russia. It showed that transition to 
sustained growth need not take a century or longer. It can be telescoped into 
the span of one man's life provided heavy industry receives top priority. And 
then finally there is the Chinese experience underlining that cheap labour 1s 


itself a form of capital. 


gument: skills and sufficient capital 


Summarising the economic part of our ar, 
Since : f self-reinforcing growth. On the 


rightly invested are the major ingredients n this type all nations have 
road to achieving sustained, compounded growth of fis "YP 


. clearly: the 
left the imprints of their peculiar experience, but four a ies eee 
British experience, showing that it can be iin 
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showi i i 

oe that technology is easy to acquire; the Russian experience, showi 
Priority given to heavy industry accelerates the growth; and the Chi ie 

experience, showing that cheap labour is itself a form of Capital. ia 


From this brief and sketchy economic summary, let us tun to the Tealities of 
the situation in Pakistan. : 


The facts of our poverty are obvious enough and I am not going to mince 
words about it. You can go out in the streets and see it all around you. Lam 
not referring now to the obviously shelterless, the obviously needy. I have 
in mind more the uncomplaining millions, with their suppressed hunger, the 
millions who, and I speak from experience, seldom get the two regular meals 
of the day; the millions who must often choose between buying badly needed 
food or a school-book for their child. We live with a crushing poverty of the 
sort which Europe or America have not seen since the days when 
Dickens wrote. The marvel to my mind always is that the human spirit does 
not break and that most of the needy are still able to keep a dignified exterior. 


The sense of what can be achieved, on the other hand, hits you most when 
you visit an affluent society like that of the United States. You just cannot 
believe the plenty - the plenty not for the few but for everyone. Everytime I 
am privileged to visit that great country, I have to remind myself afresh that 
it is indeed possible to produce so much for so many. 


I do not say all this in any spirit of envy. This prosperity is due to an 
organisation of society where scientific knowledge is fully exploited to 
increase national productivity. This prosperity is a portent of hope; hope that 
possibly within our life-time, using the same methods, we in Pakistan may 


also achieve the same. 


The Holy 


Our poverty raises not merely material but also spiritual issucs. 
near that 


Prophet, may peace and blessings of Allah be upon Him, said “It is hee 
poverty may become synonymous with Kufr.” | 7 
not attempt to translate Kufr into English; the nearest equivalents, pie! 
or unbelief, can never convey the connotations which K ufr has for a Mus ie 
audience. Let me say with all the vehemence at my command that | wou 
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r in ee 
example of Kufr is the Passive toleration i 9Plonion the most relevant 
will to eradicate it. OF poverty without the national 


I have mentioned technological skills and capital a h 

needed before a pre-industrial society like ours can ¢ ce oy Pre-requisites 

barrier. Actually there is a third and even more impor : : rough the poverty 

that is the national resolve to do so. In Professor he And 
ords, "a 


t 


? 


technical institutes — it not only awaits a surge of technological development 
in agriculture and industry, but it also needs the emergence to political power 
of a group prepared to regard the modernisation of the economy as a serious 
high order political business". Such was the case in Germany with the 
revolution of 1848; such was the case in Japan with the Meiji restoration of 
1868; such was the case with the Russian and Chinese revolutions. Our 
independence in 1947 could have provided us with the necessary stimulus. 
Unhappily this was not the case. Our independence did not - definitely did 
not - coincide with the emergence of a political class which made economic 
growth the centre piece of state policy. I can still recall the interminable 
arguments, conducted in private and public, in the early years of Pakistan, 
about its ideology. Never in these discussions did I hear the mention of total 
eradication of poverty as one of the primary ideological functions of our new 


State. 


True enough the country registered commendable progress in the manufacture 


of consumer goods - though, one must not forget, with ures ane 
the consumer himself. True enough the ee, i ee aie 
Industrial Development Corporation was a ae oF a Rest 
development purposefully designed to ag ed in 1995, fully eight 
paige aie ee aah ee Re page approve! of the 

ars after independence. It did no al neglect of the 
eee till "1957 During these yor ae windfall 
primary sector of our economy - agriculture, 
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surpluses of the Korean war boom in buying, on open general lic 

European cosmetics and radiograms. It is not that we failed to develo ne 
heavy industries. But we did not even make any provisions for hee 
establishment; not even to the extent of starting to get our men a 
basic technologies. And, lastly, we completely neglected the exploitatio z 
our minerals. Not even a survey was undertaken. a 


It would be right to date our progress towards a point of "take-off" from the 
assumption of power by the present Government. I believe that when the 
future history of Pakistan is written the greatest significance of the revolution 
of 1958 will come to be recognised as the resolve for the first lime of 
Pakistan's Government to achieve a breakthrough within five years. This 
resolve is reflected first in the recognition of a need for bold planning for 
agricultural development, for the exploitation of minerals and, most 
important of all, for the development of heavy industry. Secondly, it is 
reflected in the recognition that a liberal provision for developing 
technological and scientific skills is the wisest investment a nation can make, 


Take our new five-year plan first. It is a sagacious plan, though perhaps not 
as audacious as I would like to sce. It aims at achieving the crucial 10-15% 
investment level. It places due emphasis on our primary sector of 
agriculture. It envisages the beginning of a basic heavy industrial complex, 
particularly the steel industry. And, most important, it sets about exploiting 
our one industrial source material - the Sui and Sylhet gas - to set up a petro- 


chemical industry. 


Quite often one hears abroad the rather sneering statement that underdeveloped 
countries look upon steel mills as national monuments. I personally confess 
to this preference for national monuments and for very good economic 
reasons. Without a heavy industrial base nothing is possible in the long run. 
To take one pertinent example given by Professor Mahalanobis - the great 
Indian statistician - let us consider the problems of providing 700,000 tons 
of extra grain needed for the five million annual increase in the Indian 
population. There are four ways of getting this extra grain: buy the grain, 
buy fertiliser to grow the grain; buy the plant to make the fertiliser OF, 
finally, build the heavy engineering capacity capable of making fertiliser 
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manufacturing capacity to make fertili 
an iser 
10 million pounds. If the last alte... Plants. The cost then is just some 


fertiliser would be used. 


It is gratifying that so far as fertilisers are 
chosen the third alternative. We are not 


ll make it in 

es pone aoe oe volisend would ae evOuE 

a © — to set up the heavy manufacturing capacity 
within the country to make fertiliser factories. The Second Five Year Plan 
has made a beginning towards this by contemplating steel production of 
400,000 tons. As steel producers and consumers it will put us in the same 
world class as the Republic of Chile and although I cannot say I feel satisfied 
with this, it is at least a beginning. 


concerned, our planners have 
Planning to buy fertiliser but we 


Turning again to the question of the 10-15% capital investment needed for 

achieving the economic breakthrough, there is a vital 3% which must be 

provided for in foreign exchange to buy foreign goods, foreign machinery and 

foreign know-how. It is this crucial 3-4% which must come from the 

advanced countries either in the form of long-term loans or outright gifts. 

During 1957-58 over the world, some two and a half billion dollars were 

provided by U.S.A., U.K., U.S.S.R. and France as aid to underdeveloped 

countries. Let us make no bones about it: this gift entails sacrifices for 
ordinary people like ourselves in the donor countries. In the United pe 
stores always show prices without the federal tax. The tax Is added . at the 
counter so that one is highly conscious of the extra imposition by = an 
the purchase is completed. Thus whenever shopping around I have oe 
the ten cents federal tax, the thought that at least a quant of a an : ie i 
into foreign aid lightened the burden for me. It also nial 

and admiration for all those who constanuly make this sacrihice. 


to have a full impact, it must 


: this aid 
ime dollars annually and be kept 


The economists have es 
Ilion 


be stepped up from two to at least three bi 
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at this level - with a guaranteed continuity - for a very long time to come 
To get the scale right, it is perhaps worth mentioning that the Marshall aid 
to Europe just after the War ran to about twice this figure, though of course 
the rapid recovery of Europe made its continuance unnecessary after three 
years. 


As I said before, the aid is a gift and it necessarily entails sacrifices and there 
is very little we can offer in return - at least for a very long time. Whether it 
will or will not be forthcoming is in the end a moral and spiritual question, | 
can only quote sages like Rostow who has spoken of "the resources of Spirit, 
will, and insight which the West needs, quite as much as steel and electric 
gadgets, to do the jobs which extend not only to missile arsenals and the 
further diffusion of welfare at home" but to the Five Year Plans of nations 
abroad. I can only quote Blackett when he speaks about "the uneven division 
of wealth and comfort among the nations of mankind, which is the source of 
discord in the modern world, its major challenge, and unrelieved its moral 
doom". I do not know if a future historian will find it ironic that in the 
1960s three billion dollars of aid were not easy to find while 60 billion 
dollars were annually spent stocking the world arsenals with atomic weapons, 
missiles and rockets. And I find it strange that during 1957 - 58, while 
underdeveloped countries received 2.4 billion dollars in aid, they lost 2 
billion dollars inimport capacity - in getting paid less for the commodities 
like jute and cotton which they sell and in paying more for the industrial 
goods which they buy. Paul Hoffman calls this a "subsidy or contribution 
by the underdeveloped to the industrialised countries" - a subsidy which 
almost entirely negated the entire sums received in aid. And as a physicist, I 
find it the height of hypocrisy to pretend that the man-made satellites orbiting 
in space and each costing at least as much as the entire annual budget of 
Pakistan have been sent up only to collect data on cosmic rays. All this 
makes no sense. It all points to one thing: the bankruptcy of world 
statesmanship in dealing with problems of hunger and want. Dare I say that 
what the world needs today is a great successor to Keynes to preach on a 
global scale that the raising of living standards of any depressed region is a 
collective world responsibility? Dare I say that we nced a great successor to 
Roosevelt to give a New Deal not simply to one part of the United States but 


to a large part of the human family? 
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I have talked so far about our plans and th 
wish to turn the question of the 
where we as scientists come in. 


I the Position regarding capital. I now 
Provision of technical skills. And this is 


Nowhere more than in this respect can we see the force of my remarks 
regarding the recent change of climate in Pakistan. This change is embodied 
particularly m the work of the Education and the Scientific Commissions. 


Consider first the category of technicians who understand the scientific 
foundations of their craft. It is an awful fact but nevertheless true that in the 
entire educational history of British India, dominated by the liberal arts, there 
was never anything analogous to the British National or Higher National 
Certificates in Technology. I could not believe it when I was first told that 
Great Britain has 300 colleges of Technology spread all over the country 
training 30,000 technicians every year. One of the most far-reaching 
recommendations of the Education Commission is the provision to establish 
enough technical schools and polytechnics to produce 7,000 technicians a 
year. Our major problem is the staffing of these technical institutions. I 
purred with pride last year when Sir John Cockcroft spoke to me about the 
excellence of our army technical schools and their technical instructors. I am 
sure it will not be impossible to tap this reservoir for providing teachers in 
the early stages. 


We in Pakistan are disposed to think of Scotland as a prosperous state within 
the British Commonwealth. I was startled the other day to read an article by 
Dr. J.M.A. Lenihan entitled "What is wrong with Scotland?" After painting 
a rather gloomy picture of consistent economic decline, Dr. Lenihan 
concludes that this decline stems entirely from lack of trained selene pe 
To the objection that if there is no industry in Scotland, meee is no a : 
technical colleges, Dr. Lenihan counters by remarking that ; : me eae 
technologist and the technician are, In ee jee oe > pec 
industrial system in whic ; 
pe ee senate ea facilities will not arise from an assortment of 


industries but the existence of technica 
growth of new industries". 


lly trained people will facilitate the 
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Dr. Lenihan's viewpoint about skills coming before industrialisation has, of 
course, a peculiar relevance to our situation in Pakistan. Some ten days back 
I heard a similar comment from Professor S. Tomonaga, the great Japanese 
physicist, now President of Tokyo University. Speaking of the spectacular 
rise of the Japanese transistor industry, Professor Tomonaga attributed it to a 
careful cultivation of the art of calligraphy. Every Japanese child must spend 
years learning the calligraphic arts at school; this develops a sensitivity of 
touch, a nimbleness of fingers, peculiarly suited, as they have now 
discovered, to transistor assembly and development. Clearly no skills or 
special talents a nation may cultivate are ever wasted when the spark of 
industrialisation comes along. 


There is one other passage from Lenihan's address which I would like to 
quote. After listing a number of difficulties which face the Scottish 
economy, he goes on to say that "many of the difficulties that have been 
mentioned are the natural consequences of living in a country" - that is 
Scotland - "where science is not taken seriously enough. How else can we 
describe a country which,fighting for economic survival in a world dominated 
by technology, allows the basic sciences of physics and chemistry only the 
status of half subjects in the school curriculum."There is perhaps in Dr. 
Lenihan's remarks a considerable moral for Pakistan's secondary education. 


Perhaps the most depressed community, till recently, among technicians in 
Pakistan was - and so far as University teachers are concerned still is - the 
community of scientific workers. All scientific research institutes in 
Pakistan have been run under the uncomprehending bureaucratic control of 
Government Ministries. And when I say control, I mean control. We seem 
never to have recognised that in a science-dominated world there ever could be 
any tasks for Pakistani scientists. The official attitude towards science has at 
best been one of reluctant indulgence; somewhat like the attitude of the 
learned divines in the worst and most intolerant days of the Bukhara Emirate 
towards the local clockmaker who was a Christian. He was permitted to enter 
the mosque to repair the tower clock only on the plea that, after all, in the 
matter of technical usefulness he was on par with the donkeys which carried 
the stone slabs into the mosque in the first place. Why should the 
clockmaker suffer such a social slight? Not only did our bureaucracy adopt 
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clockmaker from abroad, Cr but also, if Possible, they hired th 
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science can flourish and a scientific tradition can dey l 

critical size, a critical number of trained Scientists at op, there has to be a 
critical number is reached, the chain reaction Starts; hen Place. Once the 
reacting. Otherwise it simply withers and dies away. € group become self- 


Scientific Commission was apoined by the na endo em 8 
y the Government last year, and it 
has presented its report. From the manner the Government has reacted to the 
reports of its previous Commissions, I venture to predict that 1961 may be 
the beginning of a new era for scientific research for its organisation, for the 
massive training programmes which may be initiated and for the calls which 
the nation may make on its scientific talent. I only hope we, as scientists, 
can rise to the challenge and are not found wanting and unprepared. 


What exactly are the tasks where we as scientists can make an immediate 
contribution? One could list a number, ranging from problems of low 
productivity in agriculture, problems of flood control and water logging, to 
the optimum use of Sui gas. To take one concrete example, a new method for 
gas-reduction of low grade iron ore has been developed in Mexico. Most steel 
producing countries are, of course, not interested in gas-reduction for they 
possess plentiful supplies of coke. The Mexican process is producing one 
million tons of steel annually. Our situation in Pakistan 1s similar to that of 
Mexico. We possess gas as well as low grade iron ore. It 1s ane int 
our Department of Scientific and Industrial Resear as eit may 
started a small development project for the Ot agree that the project needs 
revolutionise our steel economy. Would you not ag 


top most blessing and the highest priority? 
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J would like to end by briefly reiterating some of my remarks. In hoping t 
achieve the breakthrough to national prosperity, we depend, like most ane 
poor countries, on numerous factors beyond our national control. But there 
are a number of internal prerequisites the nation must satisfy before the 
transformation of our socicty can take place. The first and foremost of these 
is the firing-up of the entire nation and harnessing of its spiritual energy to 
the objective of the cradication of poverty within one generation. This will 
necd constant reiteration of the economic objectives; in particular, convincing 
the nation that the economic policies are designed to enrich the whole society 
and not merely a part of it. I do not know how the youth of Dacca spend 
their evenings but as a measure of the nation’s consciousness, I shall feel 
happy when Lahore, for example, makes a transition from its present literary 
to a technological culture and instead of love-lyrics in the Mall cafés the 
discussions range freely and fiercely - at least part of the time - over the 
targets of the Five Ycar Plan. 


Let us be absolutely clear about the nature of the revolution we are trying to 
usher in. It is a technological and scientific revolution and thus it is 
imperative that topmost priority is given to the massive development of the 
nation’s scientific and technological skills. And finally let us as scientists 
face and live up to the challenge thrown up by Pakistan's poverty. Let future 
historians record that the fifth important lesson in the economic transition to 
prosperity was taught by Pakistan in achieving a rate of growth as rapid as 
the Russians and the Chinese but without the corresponding cost in human 


suffering. 


Let me end by quoting from the Holy Quran. 
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The Lord changeth not what is with a people 
until the people change what is in themselves. 
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pening day, 


eee ean weve hundred years ago, Abdullah Al Mansur, the second 
aside Caliph, celebrated the founding of his new capital, Baghdad, by 


inaugurating an International Scientific Conference. To this conferen 

invited Greek, Nestorian, Byzantine, Jewish as well as Hindu scholars, From 
this conference - the first International Conference in an Arab country - dates 
the systematic renaissance of science associated with Islam. The theme of the 
Conference was Observational Astronomy. Al Mansur was interested in more 
accurate astronomical tables than were available then. He wanted, and he 
ordered at the Conference, a better determination of the circumference of the 
earth. No one realised it then, but there was read at the Conference a paper 
destined to change the whole course of mathematical thinking. This was a 
paper read by the Hindu astronomer Kankah on Hindu numerals, then unknown 
to anyone outside of India. 


My colleagues from the United States, from USSR and from Europe will 

forgive me if I sound parochial in recalling today this long past occasion in the 

history of science. I recall it for, to us in Pakistan, who trace our cultural 

heritage from Baghdad, what happened at that Conference is of direct relevance 

even today and its remembrance still a peculiar source of inspiration. Then, as 

now, we in the East, could not boast of a strong continuous tradition of 
scientific research. Baghdad then, like Dacca today, was not one of the great 
intellectual centres of the world. And astronomy then, like nuclear physics 
today, represented one of the sophisticated disciplines on the rene of human 
knowledge, remote from the realities of life in Iraq. It sem lo eonn 
presumptuous to hold such a concourse of scholars ina athe wet. But 
metropolis of Baghdad on a subject of! ue none the nation the first 
compensate for this, there was then, as there 's sonal ; n shared by men of 
flush of a youthful nationhood; an up-lifting ¢xa tatio 


vision, all necessary for high endeavour. 
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a NN lai? succeeded beyond all expectations. 
ere astronomical and mathematical studies in Islam; out ‘ 
7 ence grew the idea of the founding of one of the world's first Int of this 
see for Scientific Research, the Bayt-ul-Hikma. But even Fat 
ae » More pragmatic plane, from this conference dated the architectural re 
Sinecring Studies of Naubakht and Mashallah, both of whom alt a 
sessions and who were later responsible for some of the major mon €nded its 
Baghdad. From this conference dates the craft of instrumentmaking ae of 
the specimens of which still survive in the masterworks of Isa a 


It laid the 


No one can say whether the contributions at our meeting today will ; 
retrospect of history make this symposium appear as significant for nals 
science itself as that meeting at Baghdad. But in all humility let me say this: 
this first International Symposium on Nuclear Science will inevitably quicken 
the pulse of the subject in Pakistan. The fact that we are so fortunate as to 
welcome so many distinguished and leading world physicists today betokens 
that work done at the centre at Dacca is of world quality; it is a portent of the 
hope that the community in Dacca, and in Pakistan, normally so isolated, will 
become integrated as part of the mainstream of the international scientific 
community, that Dacca from now on will count as one of the international 
centres of significance receiving and, I hope, giving as well. The holding of 
this seminar and others like it is part of the conscious policy of President 
Mohammed Ayub Khan and his government to encourage science to the 
utmost. Without this interest neither this centre nor this conference - nor 
indeed the AEC of Pakistan - would have come into existence or worked at the 


pitch that it has. 


Not all of us here today are nuclear physicists. We are grateful to those who 
are not, and still could spare some of their time to come here and join us. It is 
perhaps appropriate that to those who are not professional nuclear physicists I 
may say a few words about the scientific significance of the Symposium, and 
relate it, in perspective, to the work of the Atomic Energy Centre at Dacca. 
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problem of nuclear 
on of this nuclear str 

aoe ucture; how the protons 
trons are arranged in a particular nucleus: how they move inside : what 


precisely is the nature of the nuclear force, Strange as it may seem, Hiroshi 
notwithstanding, we still have not solved the problem of ae miele oath 
Strange as it may seem, we still foster rival schools of nuclear structure is 
disputatious among each other as any theological seminary. ) 


I said the nuclear forces are very strong forces; the nucleus is a very compact 
entity. Just how compact - we can get an idea of this if we compare the 
nuclear forces with the weak electrical forces which bind the outer electrons in 
atoms to the central nuclei. Clearly the stronger the force, the tighter the 
binding it will produce. A typical nucleus is some hundred thousand times 
smaller than a typical atom. If an atom could be blown up to the size of the 
city of Dacca, the size of its nucleus would not exceed the size of one oon 
tables in this lecture hall. I am emphasizing this greater strength of the nuclear 
force, this tighter binding of nuclei compared with the atoms, because therein 
; : ae the heartbreaks of a 
lies the excitement, the fascination and, of course, 


practising nuclear physicist. 
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more difficult to get information about the structure : 
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has emerged from the target, by comparing its velocity before and 

measuring the deflection it may have suffered, by analysing ihe bits oc Y 
larget nucleus it may eject, we build up, piece-wise a picture of th ° ne 
Structure of the target. It is an indirect, a painstaking, a slow process Ln 
like a jet of water playing on the face of a beautiful statue, Suppose the stat . 
is in the dark; analysing nuclear structure is similar to reconstructing what ie 


statue looks like, from just the splashes of the jets ; 
° of water pl 
of the statue. J playing on the face 


Now the relative smallness of nuclei and their tighter binding makes it 
imperative that the projectiles one may use to hit a nucleus should be very fast- 
moving. A cannon-ball fired from the outskirts of Dacca would have to be 
really fast-moving to hit a table in this room. In the Dacca Van de Graaff 
accelerator, protons are accelerated to three million electron volts before they 
are made to hit a target nucleus of iron, aluminium, or copper presented to 
them. At this energy the protons are moving at a speed of 18,000 miles a 
second, nearly one tenth of the velocity of light. 


The Dacca accelerator was commissioned in early 1965. It is one of the two 
reasonably energetic accelerators in the sub-continent. The experimental 
research group at Dacca has used it to study a number of nuclear reactions. 
Among the studies presented by the group at the conference are the results of 
deuteron bombardment of Fe. The bombardment converts ore to a new 
isotope of iron, >Re, The group has studied the excited states of this isotope 
which is produced as a result of the impact. This is the first detailed systematic 
and accurate work on the energy levels of >To, By studying the angular 
distribution of outgoing protons, as many as 26 energy levels were discovered. 
The work was so accurate that it was possible to determine the angular 
momentum values of 14 of the newer levels. Another experiment concerned 
scattering from Vandium 51. One of the more ambitious projects is the 
studying of proton gamma reactions using a spectrometer and a scattering an 
designed and constructed with the help of Professor P.M. Endt from Utrec 
whom we are very glad to see here with us today. We all sincerely hope om 
the direct fruits of the conference will be a better and still better gearing of ths 


Van de Graaff accelerator for the exploration of nuclear structure. 
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expects around 1974 to commission a 200 GeV accelerator near Chicago, 
another order of magnitude more energetic than the accelerators now in 
existence. The magnet ring of this projected accelerator will be of the order of 


1 mile in diameter. 


I am mentioning these machines and the possibilities of exploring still deeper 
into the structure of protons and neutrons for a very special reason. Even 
though these facilities are extremely costly — for example the European 
Council for Nuclear Research which runs the Geneva Laboratory 
collaboratively on behalf of some 14 European countries spends of the = of 
15 million dollars annually — they, as well as U.S. Atomic eae 
Commission and the Joint Research Institute at Dubna have been extremely 
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generous in making available their facilities as well as ea dence , : 
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to all those working in this field. ave 


We in Pakistan h Reon 
king bo 
There is a very strong group of t 


heoretical physicists wor 
ds on data 
Dacca as well as at Atomic Energy Centre, Lahore, which depen 


92 


Se ien é and 4 é i 
(ol tue, i i 
[ d ation in Pakistan 


“ : 
nite eae earimans to try to elucidate the structure of the Proton 
ear eee . ye These groups have published Some 16 papers in 
a . Some of these papers are of considerable significance in the 
i. We feel proud that Pakistan has already achieved internati 
recognition with this very low-cost theoretical work. ii 


ee sail itself, as I said earlier, we are most fortunate in 

ng our sp akers some of the world Icaders in nuclear physics. ‘the 
conference is divided into four major sessions, two on nuclear theory and tw 

on experimental techniques. In the theoretical sessions we are hoping to ices, 
to lectures from Professor Mottelson, Professor Malik, Professor Riidi-and 
Professor French dealing with problems of nuclear structure while Professor 
Moringa and Dr. Huby from Liverpool would speak on aspects of nuclear 
reaction theories. In the experimental sessions, Professor Starfelt, Dr. Allen 

Dr. Alburger and Dr. Dearnaley are scheduled to give us an idea of the news 
nuclear instrumentation and the recent techniques developed for the detection of 
particles. As a theorist (and as one who tried his hand but did not possess the 
patience, the skill and the strength of character which distinguish an 
experimenter) I harbour the greatest feelings of admiration and respect for the 
craft of experimental nuclear physics. The experimental physicists are the ones 
who by their invention of newer techniques open windows on nature through 
which one can glimpse reality. 


The seminar, as indeed the AEC at Dacca, were conceived by Dr. IH. Usmani. 
It is to his vision, his wisdom and his vigour that we owe this most 
remarkable development in nuclear science in Pakistan. The seminar itself 
owes its organization to the dynamic leadership provided by Dr. Anwar 
Hossain. All participants would wish to thank him and his devoted bank of 
colleagues for their tireless work in bringing the seminar into being. 


I have deliberately concentrated my remarks on the fundamental and basic 
aspects of nuclear science. Indeed these are the aspects this symposium will 


owever should not give the impression that what we arc 


emphasize. This h 
t facet of 


going to discuss and review has no relevance to life. It is an importan 
the exploitation of nuclear energy that we should understand as deeply as 
possible the way nuclei behave. But even if there was no such direct 


Nuclear Physics in Pakistan 


research perhaps none has spoken with 
a Sreater eloquence than George Wald of 


Surely this is a great part of our dignity as men, that we can know, and that 
through us matter can know itself: that beginning with protons and electrons 
out of the womb of time and the vastness of space, we can begin to understand: 
that organized as in us, the hydrogen, the carbon, the Nitrogen, the ou een: 
those 16 to 20 elements, that water, the sunlight-all, having become us, can 
begin to understand what they are, and how they came to be." 


We in Pakistan are fortunate that we are also able to contribute to this 
understanding. 
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: € first 


just after the conclusi al and Univer 
j clusion of one of the most ie Particularly 
Ol special sessions 

of 


the United Nations General . 
ae Noualllenow, Waeeonn eons dealing with this Subject. This sess} 
family's continuing and near- © discuss the global crisis in nate 
§ and near-permanent polarisation } the human 
desperately poor and the latter's demand for a N ses ine rich and the 
Order. 1 have looked forward to the niga : Haley Economic 
because I know that Sweden is one of the few “hii rs eta 
understood the issues; it is the ONLY country at seals a Nes Ae Pe 
United Nations targets of aid. Its youths led the world in 1972 " nee 
concerns go. My purpose today is to have a dialogue with you and to ilies 
what are the ways in which the almost total incomprehension among the rich 
nations of what the poor are really demanding can be removed — and the 
urgency of the crisis mankind is facing brought home to developed societies. 


The short-term crisis the world faces is simply this: the developing world — 
some nine-tenths of humanity - is bankrupt. We - the poor — owe the rich - 
one-tenth of mankind — some 50 billion dollars. The poorest amongst us 
cannot even pay the interest on our borrowings — far less find the 10 billion 
dollars we collectively need to import 10 million tons of cereals even year to 
feed ourselves. My own country, Pakistan, owes some 6 pane 
roughly equal to Pakistan's GNP for one year, roughly cs oc — 
years' export earnings. Last sic: ene : ee pieeen more not 
starkly said, "The poorest amore os ae Hs i cople will simply starve’. 
draw on reserves will cut on their imports — the P 


is. Our world is 
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of the world's research are concentrated in the hand 
They consume 78% of its major minerals, and for armaments alo 

as the rest of the world combine. In 1970, the world's richest o, . nal 
earned an income of US$ 3,000 per person per year; the world’s 00, Paton 
billion, no more than a US$ 100 each. And the awful part of it is thatthe a 
absolutely nothing in sight — no mechanism whatsoever — which can oe ‘ 
disparity. Development on the traditional pattern — the market economie, ms 
expected to increase the one hundred dollars per capita of the poor to allot ' 
hundred and three dollars by 1980, while the US$ 3,000 earned by the rich wil 
grow to US$ 4,000 — that is an incre 

Brow toes ase of US$ 3 against US$ 1,000 over an 


S of a quarter of its People 


No wonder the poor nations consider visions of any growth and development 
on the traditional economic system a vicious fraud. This is the system which 
in the last 20 years created liquidity and credits of 120 billion dollars allocating 
just 5% of these to the poor nations. This is the system, which pays 200 
billion dollars for world commodities, but only one-sixth of this reaches the 
primary producer himself — the rest, five-sixths, going to the distributor and 
the middleman in rich countries — this is the system which gave 7 billion 
dollars of aid last year and took away almost exactly the same amount from the 
poor in depressed commodity prices. No wonder they are demanding in Omar 
Khayyam's words, “Ah love! could tho and I with fate conspire, to grasp this 
sorry scheme of things entire, would not we shatter it to bits — and then 
remould it nearer to the heart's desire". 


Over the past three to four years, some of the brighter young economists of the 
Third World countries, Brazil, Mexico, Algeria, Pakistan and others — helped 
by some of the most distinguished figures in World Economics - have been 
groping towards a new synthesis of development and outer limits of growth. 1 
am ashamed for my own profession, for there were no scientists of 
sociated with them. It is this new synthesis - embodied in the 
clarations — which formed the basis of the 
on Establishment of a New International 
Economic Order, adopted in 1974 by the sixth special session of the United 
Nations Assembly. The present session — just concluded, was the follows 
from the last — it was convened to put some teeth into the Charter 0 
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Economic Rights promulgateg by the United No. " 

Nations Assembly in 1974 
Among the poor — these Declarations h | 
Declarations of Rights of MBan in the 18th ¢ been likeneg to 
Communist Manifesto of the 19th century wee by Tom Paine 
richer countries really think of the Intemational Ea 
fathom. During 1974, the Feaction might have 
one of the richer nations' delegates to the Unit 
"shadow world of rhetoric” and ' 
resolutions, each longer than the last, one a Tepet 
unreadable ...". This year, though the respo 
commitment, Dr. Kissinger presented 
nations, a welcome package of CO-Operative funds, joint iNstitutes and aj 
initiative. I shall speak of these later, but in any case what is needed is no 
just that the Foreign and Finance Ministries of the developed Countries should 
respond to the demands of the Poor, but that the intellectuals and the general 
public become aware of these and truly comprehend them. 
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In this spirit, I shall therefore try to convey to you how a humble natural 
scientist from a developing country — who is not an economist, but one who 
passionately loves the United Nations and its work — views the global crisis of 
the disparity of the rich and the poor. 


i i inki anity, you must 
To get behind the psychological thinking of ihe prover hom ny z must 
understand how recent in our view this disparity — w ic menschen 
of us today — is. It is good to recall that three centuries ago, sound °y i 
1660, two of the greatest monuments of modern history were orci a a 
the West and one in the East; St. Paul's Cathedral inven on han worl 
Mahal in Agra. Between them, the two symbolize, me os ve comperaiv 
can describe, the comparative level of architectural oe ae sophistication 
level of craftsmanship and the comparative level of afflue 


the two cultures had attained at that epoch of history. 
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ae o counterpart in the India of the Mughuls. I would like to describ 
an of the technology which built the Taj Mahal when it came into aa = 
with the culture and technology symbolized by the Principia of Newton, oe 


The first impact came in 1757. Some one hundred years after the buildin 

the Taj Mahal, the superior firepower of Clive's small arms had fie 
humiliating defeat on the descendants of Shah Jahan. A hundred years i t : 
still - in 1857 — the last of the Mughuls had been forced to reliiciicn a. 
Crown of Delhi to Queen Victoria. With him there passed away not only a 
empire, but also a whole tradition in art, technology, culture and learning. B 
1857, English had supplanted Persian as the language of Indian State he 
learning. Shakespeare and Milton had replaced the love lyrics of Hafiz and 
Omar Khayyam in school curricula, the medical canons of Avicenna had been 
forgotten and the art of muslim making in Dacca had been destroyed making 
way for the cotton prints of Lancashire. 


The next hundred years of India’s history were a chronicle of a more subtly 
benevolent exploitation. I shall not speak of this, but only of the scientific 
and technological milieu I was brought up in as a young man in British India. 
The British set up something lime 31 liberal High Schools and Arts Colleges 
in what is now Pakistan, but for a population then approaching 40 million 
people, just one College of Engineering and one College of Agriculture. The 
results of these policies could have been foreseen. The chemical revolution of 
fertilisers and pesticides in agriculture touched us not. The manufacturing 
crafts went into complete oblivion. Even a steel plough had to be imported 
from England. It was in this milieu that I started research and teaching in 
modern physics some 25 years ago at Lahore, in the University of the Panjab. 


Pakistan had then just won its independence after one hundred years of British 
rule. We then had a per capita income of US$ 80 a year, a literacy rate of 
20%, a population growing 3% a year and an irrigation system for agriculture 
which was breaking down. There was no social security and there was high 
child mortality — only five children out of twelve lived beyond one year. A 
child — a male child — was the only social security for old age one could budget 


for, making high birth rate imperative. 
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Pakistan — very willingly ~ acce 
Pted to become 
. ; Part of th : 
bloc. We were relieved of worries of increasing on wore oe 
more food. The US surpluses of wheat _ ime Pa needing growing of 
first, in such abundance that one of our Fi oe 


distribution of petroleum products within the country to multinations who 
conducted — in that age of oil surpluses ~ a half-hearted search for it 


Pakistan was thus a classic case of a post-colonial economy; political tutelage 
was interchanged for an economic tutelage. In the scheme of things, we were 
to provide cheap commodities — principally jute, tea, cotton, raw unprocessed 
leather. It was in 1956 that I remember hearing for the first time of the scandal 
of commodity prices — of a continuous downward trend in the prices of what 
we produced, with violent fluctuations superposed, while industrial prices of 
goods we imported went equally inexorably up as a consequence of the welfare 
and security policies the developed countries had instituted within their own 
societies. All this was called Market Economics. And when we did build up 
manufacturing industries with expensively imported machinery — for example, 
cotton cloth — stiff tariff barriers were raised against these imports from us. 
With our cheaper labour, we were accused of unfair practices. 


To give you an idea of these tariffs — suppose Pakistan exported cotton seeds, 
these would attract only US$ 100 a ton as tariff. But woe-betide if the seed 


was crushed into oil. The oil fell into the category of manufactures, and the 
tariff shot up to US$ 600. We were to be markets for steel, for machinery, for 
fertilizer, for armaments. We must not export anything remotely resembling 


manufacture. No wonder we have been bankrupted. 


Of indigenous science and technology — or indeed of ae coe 
manpower development — there was neither need no! Waynes 
for it. Any technology we needed, we bought. It eat : nology could be 
of restrictions. For example, no product ees a Pakistan, for 
exported. And in any case, not all technology was ; 
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gy of penicillin manufacture in 1955. My 
oung chemists from Pakistan, re-invented 
| f their inexperience penicillin at 16 umes 
the world price. In the early 1950's, I looked upon my future as contributing 
to Pakistan's advance to technology and development as non-existent. | could 
help my country in only one way — as a good teacher — and that was to Produce 
more physicists, who for lack of any industry, would in their wm, become 
teachers themselves, or leave the country. 


But soon it became clear to me that even this role — that of a good teacher — 
would increasingly become impossible for me to maintain. In that extreme 
isolation in Lahore, where no physics literature ever penetrated, with no 
international contacts whatsoever and with no other physicists around in the 
whole country, I was a total misfit. I knew that all alone, I had no hope of 
changing Pakistan policies, so far as valuing science and technology were 
concerned. There was but one recourse, to make a call on the international 
scientific community to help in preserving one’s professional integrity. My 
hope lay with the United Nations organisation and its agencies. And thus in 
1954 started my involvement with these. 


It is now two decades since I have been engaged in a very humble way with 
science and international affairs. I can divide this period into two distinct 
decades — the first decade from 1954 to 1964 — the decade of innocence and hope 
— and the second decade 1964 to 1974, of growing frustration and a feeling of 
hopelessness of it all. The third decade is beginning for me now. Perhaps this 


decade will bring more hope. 


But to go back to my personal story; the first opportunity I got of Playing ° 
minor role in public affairs came in 1955 with the Atoms for Peace Con crenct 
held in Geneva. You may recall that this was the first scientific ae 
held under the United Nations auspices, the first conference when ns ee 
i ivi ientific informa 
d till then to even trivial scient 
secrecy, which extende: i ao erence Was 
-sections, was partly lifted. At 
neutron scattering Cross-se , . mare 
promised atomic plenty to the world for energy, for isotope applicati 


new and revolutionary genetic varieties of crops. 
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For me personally, this confere 101 
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introduction to the Unit was j 
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d Nations. | Portant, for this was m 
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was, how fragile and how frustratin the 
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later. It seemed to me then that q N Its inaction, but | 
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physics — and developing countries’ 
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United Nations action. helping Pakistan 


m ; 
ust be implemented through 


The second occasion wh 
e . 
1958, at the Second Atoms fora Contact with the organisati 
to the one in 1955: it eace Conference, This conf, ion came in 
ne in > ts Major achievement was a further; “rence was similar 
declassification of nuclear fusion. For me urthering of the process of 


ternational of ene as a secretary under one of the sreate vet the 
affairs — Dr. Sigvard Eklund — now Director Get Swedes in 
-General of the 


International Atomic Energ 
y Agency. From that d 
personal friendship and one which transformed my ite Started a most cherished 


One consequence of the 1958 conference was that the Pakistan Govern 
became interested in atomic energy. Pakistan has no oil, little gas some 
hydro-potential. Pakistan needed atomic energy. In 1958, President Ayub 
Khan assumed power; I was recalled to Pakistan and asked to help with the 
creation of an Atomic Energy Commission. 


We decided that in the absence of any other scientific organisation in the 
country, it was our mandate to create research teams and research institutes in 
all fields of national endeavour — agriculture, health, besides an atomic 
industry. For this and to fulfil the needs of Pakistan universities, we must 
train in the great institutions of the world, mathematicians, chemists, 


physicists and agriculturists. 


scientific manpower within our meagre 
eak, the total research expenditure in 
n Pakistan never exceeded 4 
d on one department of 


We instituted a training programme for 
resources. I say meagre, because at its p 
all universities and all research establishments ! 
million dollars — a sum which you in Sweden spen 
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physics in one university. With these mea 
impossible for Pakistan science to achieve any 
ending the isolation of Pakistan science — 
still depend on international help. 


gre Outlays, it was cle 
semblance of excellence, 
the problem I had faced — we w 


arly 
For 
Ould 


For mobilising this help, an opportunity came in 1960 when I was fortunate 

to represent Pakistan at the General Conference of the International Atomic 

Energy Agency in Vienna. I suggested at this conference that the international 

scientific community represented through the scientific agencies of the United 

Nations organisation should accept as one of its responsibilities the Caring for 

its deprived members — that there should be set up a network of first-rate 

international centres — in various pure and applied disciplines of science and 

technology which should offer their facilities principally to short-term senior 
visitors from developing countries. I envisaged a system of associateships 
available at these centres — through which top scholars form developing 
countries would be given long-term — five years — appointments enabling them 
to spend three months of their summer vacation working together with their 
peers from developed countries at these centres, recharging their batteries and 
taking back with them newer ideas, newer techniques, newer impetus. This 
would end the isolation which, for example, I had suffered and which, in my 
view, was the principal cause of brain drain of scientists — in contrast to the 
brain drain of doctors or engineers. 


In 1961, the values of high level scientific and technological conic ve 
rather strikingly brought home to us in Pakistan. Pakistan had he on 
the 19th century one of the most ox nelwors ° Sen ee 

ng — irrigating 23 million acres o . 
ie as arse i ihe Colorado River. They were carefully designed as to ry 
‘ th and slope in such a way that silty water moved just fast enough so 
veathes eroded their beds nor choked them by depositing sediment. 


‘n 1961 something had gone grievously wrong with the system. seen 
vw of operation, the canal network slowly began to stifle i 
nak nee 5 meant to create by spreading the blight of water-loeeh ad 
cinity i areas through which the canals passed. One million acres 0 
salini 


i 60. 
were passing out of cultivation every year during 1950 to 19 
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In 1961, Professor J . Wiesner, Presid 

a team Of university Scientists, h ‘dent Kenneg 

by Roger Revelle to advise on ydrologists, a 

This team suggested continuews 
Pp 


pumped out. Pumping had been 
raring the la but proved ineffective. Som 
e€ last war ° € of 

was called upon to sy you may recall tha 
merchant ships should cross the Atlant; S¥est to the British Admi t Blackett 
ones — given that the number of tlantic in a few large cony muralty whether 
submarines was fixed. Nou of available destroyers orotectine Or many small 
with large radius Blackett h ng that ratio of area to circumfer © against enemy 
small ones Revelle's ad suggested fewer large convoys athe maximises 
; . eam's suggestion f rather than ma 

. ; re) n 
simple and it equally simply worked. T Pakistan was a remark equally 


My next involvement with : ; 
disenchantment with the uit tions system ~ and also the first 
forum — came in 1962 when Dag Hammarskiola ovo their countries at this 
Conference to be held the following year, on Soienee and Te ¢ Cited Nations 
the vision of transforming the developing world hes ance He had 
projects like the one I have just mentioned. I had th ne eran 
interview with Dag — the only time I met hi the privilege of a Yong 
reverence for what science and tech to ™ f m i. ae ms semimystic 
achieve for the tec nology — if applied meaningfully - could 
poor. He recognised clearly that this needed first and foremost 
investment, even if relevant technology was available. Much more even than 
the leaders of the developing world, he recognised that it was important to 
establish an indigenous scientific capacity in developing countries for research 
and development. This was needed, at the very least, to achieve an awareness 
of the significant development of world science and technology, an awareness 
which would enable a country to select and negotiate the purchase and ensure 
the effective assimilation of technology which its economic and social 
objectives required. He recognised that it is not just know-how which the 
developing countries need; it is also the know-why, if technological 
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development was to be a graft which should take in the poorer world. 


alter he ang Proposed by Hammarskiold was held in 1963, unfortunately 

. , eveloping countries, proposed the creation 
ofa World Science and Technology Agency - a Technical Development 
Authority, backed by an international bank for technological development 
Besides Strengthening indigenous science in developing countries, the 
Authority would have acted as a planning and programming body which would 
Carry out feasibility studies, devise programmes and arrange their 
implementation. Being a United Nations Organisation it would associate with 
its work and give maturity to local scientific and technological organisations 
and talent, giving them training and intimate knowledge of the complex new 
techniques. Its very existence would have emphasised what the planning 
economist so often forgets — that the modern world and its problems are a 
Creation of modern science and technology. 


We proposed this; we lobbied for this, but we met with a complete blank wall 
of incomprehension — or worse ~ from the delegates form the industrialised 
countries — who, by and large, opposed the idea of any such Science and 
Technology Agency. It seemed that they preferred the scientific and 
technological effort of the United Nations to remain weak and fragmented with 
the system. There appeared no desire on their part to share technology with the 
developing world except through the existing system of licensing, operating in 
the manner I have described earlier in the context of Pakistan and the story of 
penicillin manufacture. The net legacy of this conference was the creation of 
an eighteen-man Advisory Committee on Science and Technology. We met 
for eleven years — twice a year; after eleven years labour, we have recommended 
yet another United Nations Conference on Science and Technology to be held 
in 1978, this to meet and create the same Science and Technology 
Development Agency we proposed fifteen years ago. This time we ey ey 
to get this because Dr. Kissinger gave the proposed Conference his blessing 


three weeks ago. 


., ‘on 
I was meeting the same incomprehension in respect of my second scant 
at the forum of the IAEA regarding the idea of the creation of a eee ical 
Physics Centre, particularly from some of the countries where theor 
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Nations was created as a community of equal nations — but some Were 

equal than others. It was financially weak because the rich nations would 
contribute to its revenues; it was functionally weak because the powern, 
nations respected its resolutions only when they were extensions of he 
decisions of their own foreign policies. ° 


In 1964 when IAEA did agree to the physics centre, its Board voted as a sum of 
US$ 55,000 to create an international centre. Fortunately, the Government of 
Italy came through with an annual grant of US$ 350,000 and the Centre was 
set up in Trieste. 


To complete the story of the Centre, it started operating in 1964. It is now co. 
sponsored by IAEA and UNESCO, together with UNDP, who both contribute 
around a quarter million dollars each; plus the Italian Government with a grant 
of US$ 350,000 and CIDA with a grant of US$ 100,000. During the 11 years 
of its existence so far, it has received some 6,000 senior physicists from 90 
countries — 4,000 of them from 65 developing countries. It has truly created 
something of a revolution so far as the studies of physics are concerned, so far 
as the developing world is concerned. Over the years it has tended more and 
more to emphasise technology transfer in physics. In this, we have 
particularly been helped by a Solid State Committee headed by Professor J. 
Ziman of Bristol and Professor S. Lundqvist of Chalmers in Gothenburg. Two 
weeks ago, we inaugurated the first ever extended three-month Course on the 
Physics of Oceans and Atmosphere attended by some 60 senior physicists, 
meteorologists and ocean-scientists from some 30 developing countries. The 
Centre, however, still remains a singularity — the one isolated Centre within 
the United Nations family of its kind in the entire spectrum of advanced 


scientific knowledge. 


After 1963, the disillusionment with the existing international order came fast. 
You know the history of this decade as well as I do. President Kennedy with 
whom, rightly or wrongly, the liberal aspirations — also about world 
development — got linked was assassinated. 

Around 1968, was the beginning of the student revolt and the realisation that 
the environment was being wrecked. I felt then and still feel — and this is why. 
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development. 


In between these years came the Tepea 


ted failure of 
convened to propose a redress for relati 


UNCTAD conferences 


ely ever-falling commodity prices, It 
is good to be reminded today that the Price of petroleum fel] decisively between 
1950 and 1970 — down to one dollar a barre 


l, stimulating 4 growth in energy 
on of UNCTAD's Proposals ~ its 


Xation of commodity prices ~ were 


use of between 6% to 11%. The recepti 
fervent appeals for some stability and inde 
received with derisory scorn, typified even today by the influential London 
Economist writing in its issue of 30 August this year on the eve of the United 
Nations Conference, "The notion that the Price of each commodity can be tied, 
not to the demand for it, but to the average rise in the price of manufactured 
goods, is a proposal to try to repeal, by some conference fiat, the Laws of 
Supply and Demand. The industrial countries should simply ie — 
concessions to this proposal". And this in a year which saw the Fs ex . 
s' prices go up to 140, while commodity price index overe 
aa Thus, in this one year alone, the poor have subsidised the welfare 
aa of the rich to the extent of 26% of their earnings. 
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contributory causes of the threefold increases in oil prices; followed by ye 
another doubling of grain prices. Add to this the waning of the tie 
transfers of foreign aid programmes — the one collective commitment of the 
westem countries - and you can understand the origins of the short-term Crisis — 
the financial bankruptcy of poor humanity — with which I started my lecture, 


To complete the story of foreign aid, the 17 richest nations allocated 0.3% of 
their GNP to overseas development last year, compared with 0.52% in 1960. 
While Sweden generously earmarked 0.72%, UK and USA provided 0.30% and 
0.25% respectively. The World bank estimates that by 1980 the average of the 
17 countries will be 0.28% and of US 0.18%. Contrast this with the US 
contribution at the beginning of the Marshall plans of 2.79% of GNP. 
Ministries in rich countries usually dismiss as unrealistic the United Nations 
target allocating 0.7% of their GNP to aid. Yet this target could probably be 
reached in the second half of this decade if they merely devoted 2% of the 
increased wealth — the US$ 1,000 per capita growth I spoke before — which is 
expected to accrue to the industrialised nations in the next few years. At the 
United Nations Conference just concluded, EEC ministers did announce their 
readiness to try to meet the 0.7% target in 1980, though unfortunately, UK and 
USA expressed reservations. 


Realising these stark facts, and realising that the developed world was unlikely 
to produce a Messiah — or even a Keynes — who would preach social justice 
between nation and nation, the developing countries decided in 1974 to use the 
forum of the United Nations for calling for a New International Economic 


Order. 


The New International Economic Order 


What is the International Economic Order? The Rio Declaration, perhaps 
somewhat more radical than the United Nations Resolution, starts with the 
preamble: "Developed countries — by and large — have shown aa 
reluctance to initiate and support change. Having derived much of their wea 5 
from cheap resources and raw materials of developing countries, they st 
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Y Selfish inter e4 by sei 
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I 
n November 1974, the United Nations convened a C 


: ee This conference adopted the follow 
“oh will go lo bed hungry and no family will fear 
tar uman being's future will be stunted by malnutrition”. 
di bel, a World Food Council was set up, with the minimum 
istributing 10 million tons of grain a year as food aid, and achieving 
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3.6% ; : 
% increases per year in food production by poor Countries, thre 
international provision of agricultural inputs. Ee 


On 29 June 1975, the London Times reported "The World Food Council 

its inaugural meeting here in Rome at 2.00 a.m. yesterday. It was Scare 
being an obvious farce and a failure only by some quick facesaving flea 
by western diplomats. France, Germany and Italy have so far ee 
endorse an increase in EEC's food aid from 1.3 million tons to 1.6 site 
tons. This was bitterly attacked in Rome, not the least by UK wah 
threatened to increase its own bilateral aid if the insensitivity of its partners 
continued. The commitment to 10 million tons — even though well shor of 
food aid levels of 1960 ~ has still not been reached”. 


Is there a real absolute overall shortage of food in the world, which makes the 
contribution of this 10 million tons impossible - and with this the 
inevitability of starvation in poor countries? The answer is NO. 


It should be emphasised again and again that the grain is physically available. 
It is simply being consumed by well-fed people. Since 1965, the richer 
nations have added 350 pounds per head to their annual diets, largely in the 
form of beef and poultry. This was stimulated by a special pricing policy ata 
time when US surpluses of food gains were running in excess of world demand 
by some 60 million tons a year, in spite of a curtailment in area cropped, by 
one-half. This is very nearly the equivalent of an Indian's total diet for a whole 
year. Few will maintain that the industrialised countries were undernourished 
in 1965. A cut in consumption, for example the suggested equivalent of one 
hamburger a week, could provide all the grain needed to support a population 
as large as one-third of the Indian subcontinent. 


Let us next consider the question of armaments; and arms reduction. In 1973 
the world military expenditure came to 245 billion dollars. This sum is 163 
times greater than that spent on international co-operation for peace and 
t through the United Nations system, (this sum stands at 
excluding the World Bank). The superpowers spent 


ollars, while another 30% was spent by military 
increased between 


developmen 
approximately 1.5 billion, 


50% of these 245 billion d 
alliances. The share of the Third World also, unfortunately, 
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represent 40% of all public and private 
mankind appropriates. C ae ya Tesearch and development expenditure 
pp priates. Contrast this with the half million dollars we have 
been able, after five years of continuous effort, to collect for the International 
Foundation for Science whose first General Assembly is taking place in 
Stockholm today. The situation is clear, it is not the poor countries who 
jeopardise the global balances, t is the rich and their rivalries and their desire to 


hold monopoly military power. 


og :" the Situation regarding 
© OF all raw Materials in the 
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To summarise, the demand for a New International Order is a demand of a basic 
minimum standard of living and of economic security for all citizens; : 
deliberate policy of development and re-distribution to achieve this. J ust as 0 

i le the achievement of the social and economic goals is left not 
a national sca e U e achie " istive but is prompted notively by the 
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revolution which is hardly two centuries old. The fact that country af, 

country in all parts of the world has successively and successfully inisieh 
technology is also not overlooked by those who are still left behind. What the 
developing countries are asking for is not unlimited migration, to the open 
uncultivated, under-utilised areas of this globe; they 


have never asked for 
transfer of income, wealth and resources at any exorbitant level. It is rather a 


meaningful sharing of technology and equitable trade they are really after, 


Perhaps the time has come for supplementing national transfer with some 
international sources of revenues - the international commons, taxed for the 
benefit of the poorest strata of poor countries. This would be a first step 
towards the establishment of an international taxation system and an 
international treasury aimed at providing automatic transfers of resources for 
development assistance. I remember this suggestion being voiced by Linus 
Pauling at the 1969 Nobel Symposium on the Place of Value in a World of 
Facts, held in Stockholm in 1969 and the somewhat cool reception the idea 
received. It appeared too radical at that time. But perhaps its time has come; 
perhaps one may start with an international commons provided by resources of 
world oceans, the one resource not yet finally carved out among nation states. 


Table II 


Grain Surpluses and Deficits for 1973(in million tons of grains) 
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The 138-nation Law of the Sea C 
has negotiated at its last Session 
which unfortunately is til] Subje 
envisaged for 1975 has been cal] 
will produce, since 1945. The 
from 3 to 12 nautical miles, a 
jurisdiction extending up to 200 miles 


onf 
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perhaps 1,500 billion barrels of petroleum: 
oil and gas comes from the oceans, but i Ahi SO 
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of future oil i illi 
potential. Some 18 billion dollars of high-protei 
“Protein fish are cay 
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million 

be ee ee ae consumed annually now. The exciting thing ab 

ene ote . the ocean bed is that they obligingly renew hisnesiee ‘ i 
: ecause they are organic materials like coral or because some 

obscure process of ionisation is at work at the sea bed 


ie ees as Laie treaty will be to place 62% of the sea bed oil under 

pac e most fortunate coastal states - most of which have 
per capita incomes already exceeding US$ 1,000 - while 51 countries with 
little or no continental shelf will get only 1%. I am no legal expert, but to 
any internationalist it is clear that what is truly needed is the replacement of 
the outmoded concept of national sovereignty by a concept of “functional 
sovereignty” which permits the interweaving of national and international 
jurisdiction within the same territorial space. At present, the only agreemen! 
which has been reached envisages that there will be an International Sea Bed 
Resources Authority which will provide environmental protection over es 
sea mining and that it might be allocated revenues collected eee 
Production of deep sea minerals. However, regarding the more 1” 
Tésource, oil, there is still a discussion going on, cove 


enues from sca 
rimarily for 
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developing countries. Canada has suggested collection of 1% 
revenue. The US Government suggests a small percentage of re 
beyond 200 miles limit. But there is no forceful voice, yet 
significant reapportioning of these new windfalls such that 
international commons is paid - for global development. 


of sea bed Oil 
venue from oil 
; Calling for 4 
a meaningful 


This trend of thinking must be reversed. Substantial revenues from sea bed o; 

could go to the international community. Twenty percent of these ¢ i 
provide a sum for developing countries of up to as much as 6-12 billion pi 
a year. The International Sea Bed Resources Authority could become a ae 
for world institutions, dealing with arms control, disarmament or global 
resource management. Geneva 1975 may be the last and the only Opportunity 
of ensuring that the concept of "common heritage of mankind" becomes ang 
remains — not just an empty concept. 


I should perhaps conclude by telling you what actually happened at the United 
Nations Conference. What is it that has been achieved? Dr. Henry Kissinger, 
alive to the danger of a confrontation more virulent, more destructive than any 
cold war, urged the recognition that if there was no action on the demands from 
the poor, "Over the remainder of this century, ... the division of the planet 
between north and south could become as grim as the darkest days of cold war. 
We would enter an age of festering resentment, of a resort to economic warfare, 
a hardening of new blocks, the undermining of co-operation, the erosion of 
international institutions - and failed development". 


Dr. Kissinger and the US have promised a multiplicity of institutions to meet 
the needs of co-operative world development. Two of these are: 


(i) A “Development Security Facility" to stabilise prices of commodities 
against crude cycles of export earnings though "indexing" was decisively 


ruled out; 


(ii) Measures to improve access to capital technology and managerial aie 
and in particular an International Energy Institute, an International ae 
for Exchange of Technological Information and an internation 


Industrialization Institute. 
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To come back to the Conference, regretfully ther 
resource transfers - these new institutions will 
differently; their very multiplicity will unfortu 
of the ideals of world development any easier. 


€ was no new commitment of 
Presumably divide the old cake 
nately not make any realisation 


I come back to you — my audience — you are our only hope to realise the ideals 

I spoke of into realities in a meaningful manner. For make no mistake, for 

world development much more sacrifice will be called for and will have to be 

made. But I am a believer in man's moral state and I shall conclude with the 
words of a mystic who expressed the international ideal of Family of Man in 
the 17th century, John Donne: "No man is an island, entire of itself; every 
man is a piece of the continent, a part of the main; if a clod be annals 
the sea, Europe is the less, as well as if a promontory net eae Ea 
manor of thy friends or of thine own were, any man's i ets 
because I am involved in mankind; and therefore never sen 


the bell tolls; it tolls for thee”. 
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relating to training of scientists and so on. 


I had the privilege of writing the enclosed memorandum on the creation of an 
Islamic Science Foundation in 1973. This project was approved by the Islamic 
Conference and the Foundation has now been created as an Islamic 
Intergovernmental Agency. The original memorandum written at a time (July 
1973) when the export income of some of the Muslim countries was much 
smaller than it is now, suggested a capital of one billion dollars with income 
of the order of one (sixty or seventy) million dollars annually. In this way this 
Foundation - covering all islamic countries - would marshall funds equivalent 
to just the Ford Foundation in the U.S.A., so far as annual income Is 


concemed. 

y created Islamic Science 
dollars, both for capital 
s is far short of 
to be 


s are to give the newl 
f 50 million 
5. Clearly thi 
he research areas 


I understand that the present plan 
Foundation a starting annual income of 50 
formation and for current expenditure on science - 
what was envisaged, in view of the vast needs an 


covered. 
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Citing te enormous way we ev makin edo 

es gy and to ensure the multiplicity of sources for 
scientific research I have mentioned before, I wish to suggest that . 
countries, besides setting up science foundations of their own Kuwag 
ma ae na nae a start), may consider the creation of a Gulf Scien, 

uld fund scientific research projects and which should 

open to all Arab-Islamic countries. The international norms are 1-2% of G he 
devoted annually to these projects. I would like to suggest similar norms he 
accepted (for example, 1-2% of export carning) giving the Foundation 
eventual annual income of 300-400 million dollars. The system of siving 
grants may follow the normal international pattern. This, together with some 
of the projects which the Foundation may support and the modalities it ma 
adopt are illustrated in the accompanying document drawn up for the Islamic 
Science Foundation. As suggested above, the Islamic Sciecne Foundation and 
the Gulf Science Foundation, can each demarcate broad areas of specialisation 
(for example biology and agriculture for one Foundation, physical sciences for 
the other). In any case, the Arab-Islamic world is hungry for funds for science 
and even the combined resources of these two foundations arc not likely to 
suffice - the needs are simply so great. 


PMENL of 
fund; ng Of 


Islamic Science Foundation 


1. This is a proposal for the creation of a Foundation, by Islamic 
countries, with the objective of promotion of science and technology at an 
advanced level. The Foundation (working in conjunction with the Islamic 
Conference) would be sponsored by the Muslim countries, and operate within 
these, with an endowment fund of $ 1,000 million and a projected annual 
income of around $ 60 - $ 70 million. The Foundation will be non-political, 
purely scientific, and run by eminent men of science and technology from the 


Muslim world. 


2. Need 


. . ossesses 
No Muslim country, in 


the Middle East, in the Far East or Africa p 
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igh-level scientifi 
high ee ntific and technologic 12] 
international levels in quality, The mai al Competence 
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3. Objectives of the Foundation 

It is suggested that a well-endowed Islamic Scien 

two objectives; building up of high level scien i Foundation be created with 

of scientific institutions. In pursuit of these sede. Sonnel and building up 

(a) The Foundation will create new communities of Scientists in discipline 
where none exist. It will strengthen those communities eich ahaa 
This will be done in a systematic manner, with the urgency of a ash 
programme. 


(b) The Foundation will help in building up and in strengthening 
institutions for advanced scientific research at international level, both in 
pure and applied fields, relevant to the needs of the Muslim countries 


and their development. 
d lie in building up sciences to 


t. Of the two objectives listed 
| will receive higher 


The emphasis of the Foundation's work woul 
international standards of quality and attainmen 
above, the building up of high level scientific personne 
priority in the first stages of the Foundation's work. 


gh-level scientific 
this manpower for 
ocicties the 


4. Programme as hi 
i leas Iding Up 

In pursuance of its twin objectives (a) : Perini 

manpower in a systematic manner, and trength of Islamic $ 

advanced work for the betterment ane 

Foundation will pursue the followins prog 
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(a) 
(i) 


(ii) 


(iii) 


(b) 


existing, 
development in the Middle East and the Islamic 


international level and standing would be devo 


The Foundation may spend around $ 25 million for th 
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Building up of Scientific Communities 

Scholars will be sponsored by the Foundation to 
advanced sciences, wherever available, in areas 
where there are no existing leaders of sciences. After their retum to tha; 

countries, the Foundation will help them to continue with ae 
Funds of the order of $ 10 million would Support some 4,000 sch at 
annually while they are receiving advanced training, and support oe ce 
1,000 scholars and the needed facilities on their retum. 


acquire knowledge of 
where gaps €XiSt and 


Programmes will be organized around existing scientific leaders in order 
to increase high-level scientific manpower. For this purpose, contracts 
will be awarded to University departments to strengthen their work in 
selected fields. Quality of the University faculties will be the criterion 
for the award of these contracts. Funds to the total of around $ 15 
million may be spent annually for these contracts. 


Contact of scholars from the Islamic world with the world scientific 
community. Existing science in Muslim countries is weak because of 
its isolation. There are no contacts between scholars in Muslim 
countries and the world scientific community, principally on account of 
distance. Science thrives on the interchange of ideas and on continuous 
criticism. In countries with no intenational scientific contacts, science 
ossifies and dies. The Foundation will endeavour to change this. This 
will entail frequent two-way visits of fellows and scholars, and holding 
of international symposia and conferences. Funds of the order of around 
$ 5 million will subsidise some 3,000 visits a year of around two 
months’ duration. This, spread over around 10 sciences and over 15 
countries, is about 20 visits a year from any one country in any one 


science. 
ing of Relevant Applied Research 
Sponsoring of Pp 5 asic of 


| insti ems 0 
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(c) 


(t) 


(a) 


(b) 
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Foundation) will be appointed by the Board of Trustees for 

term. This Council will decide on the Foundation's scientin, Wey ‘ 

the expenditure of the funds, their disbursement and their acini, ies 
The work of the Foundation and the Executive Council wil] be pts 
political interference, The Board of Trustees, through the statin 
be charged with the responsibility of ensuring this. Swi 


The Foundation will have the legal status of a registereq non 
making body and would have a tax-free status both in respect el 
endowments as well as emoluments of its staff. OF its 


The Foundation will build up links with the United Nations, UNESCQ 
and the United Nations University system, with the status of a non 
Governmental organization (NGO). 


Financing of the Foundation 
It is envisaged that the sponsoring countries would pledge themselves to 
provide the endowment fund of $ 1,000 million in four yearly 


instalments. 


The proportion of the endowment fund to be contributed by each 
sponsoring country will be a fixed fraction of the export earnings of the 
country. The 1972 schedule of export earnings for the Muslim 
countries is appended. In future years these earnings are expected to 
increase. However, even at the 1972 level of 25 billion dollars per year, 
a contribution of less than one per cent per country per year would 
suffice to build up the initial endowment capital of one billion dollars 


over four years. 


2 July 1973 
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1972 Merchandise Exports , of 


Moslem Countri 
In milli uNtrics 
La millions of U.S. § 


Afghanistan 84 vee 
ia 


Algeria 1,009 Morocco 101 ** 
Co ee 
aii Arabian 3845 
Indonesia 2,061 Sitraleonc i 
Nh ca OI 8 SON, as a 
Trg BB Sudan 89 
Kuwait 2,407 Trucial States 790 
Lebanon 242 Tunisia 219 
Libya 2,863 Turkey 882 
Malaysia 1,636 Yemen (People's Republic 105 
Total 25,939 


oe a eae OI 


** 


* ** * 
i f 
: Except where otherwise indicated by for 1971, for 1970, or 


1971/72 and **** for 1972/73. 


NOTE: Since 1974 the export earnings of oil-producing countries have gone up 


by a factor of around ten. 


JI. Specialisation jp Buia; 
Science and Education Miiding of Third World 


February 1985 


1. "To those people in the huts a 


"To that World Assembly of Sovereign states, the United Nations 


our pledge of support ... to strengthen its shield of the new and the 
enlarge the area in which its writ may run. 


.. We renew 
weak and to 


"Now the trumpet summons us again, ... (to) ... a Struggle against the 
common enemies of man: tyranny, poverty, disease and war itself. Can we 
forge against these enemies a grand and global alliance, North and South, East 
and West, that can assure a more fruitful life for all mankind? Will you join in 
that historic effort?" 


These are quotes from President John F. Kennedy's inauguration address 2 20 
January 1961. A quarter of a century later, these sound like a voice rom 
another planet. 

both in the developed and 


e to cooperauive approach 
John Kennedy 


In his global concern with mass misery and pe aa 
the developing countries) as well as in assigning a rol oo 
through the United Nations for resolution of a ° | 
was giving an expression to mankind's moral ideals. 


2. The diminution in the conce pes 
leaders of major industrialised power t A 
anxiety over and active sympathy for baa 

their countries. This was demonstt 
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North America to Geldof's appeal for funds to alleviate famine in Afri 

it was touching to note that during this Christmas, school clilice: Ca. An 
Britain raised over 1 million pounds for African children. There is = Grea, 
that the people in the Western world are willing and able to oe douby 
Third World causes. The global vision and concern evinced by Pr ~ the 
Kennedy may not be on the agenda of the present generation of our Beis 
the compassion among their people is undiminished. “TS, Dut 


3. Among the casualties of this dimming of the global vision have been 
Third World science and education. Although bilateral programmes exis, for 
help, there is yet no visible dent in the basic areas of education, of technology 
training, of science transfer or of scientific research. ; 


The tasks which could be undertaken are well known, e.g. the building up of 
literacy, the building up of infrastructure for science teaching as well as for 
scientific research, the need for building up of libraries as well as of 
laboratories and, above all, of building up indigenous scientific communities, 
So far as the aid agencies of developed countries are concerned, these tasks are 
new. It is now abundantly clear that there is no real substitute for international 
action and international modalities. 


4. However, given the world as it is today, we need to combine the best of 
bilateral help with the multinational approaches. One proposal which may be 
considered in this context is that of specialisation. Could, for example, a 
consortium of universities in the US and UK be helped by their goverments 
and encouraged to take care of University Science, in all those developing 
which desire this? Could one envisage the USSR taking care : 
secondary and vocational education? Could the Netherlands an 
ries and laboratories? Could 
on on all levels? Could 
y? Could Switzerland 
) look after medics 


countries 
primary, 
Belgium look after the building up of libra 
Germany and Japan look after technical educati 
Scandinavia look after the scientific aspects of ecolog 
Austria (with their well-known pharmaceutical expertise 


modified when detailed projects are elaborated 


What I have in mind is something 


which India achieved in the decade of the Sixties when it created f 
Institutes of Technology. The one in Kanpur was created b ies ee 
: - : y a US consorti 
of universities which helped to raise and furnish it, besides supplyin a 
higher cadres of teaching staff for a number of years. The one in gee 
helped by a UK consortium of British universities: the one in Bombay was set 
up by the USSR and the one in Madras by the Federal Republic of Germany. 
Each nation helped to buid up the institute under Indian auspices, contributed 
staff and left behind a tradition in teaching and research which has continued 
even after the original contracts have expired. There was a healthy rivalry 
between the donor nations vying with each other; this guaranteed the 
excellence and standards of quality. What I envisage in the proposal above is 
something like this except that it is to be carried out on a much wider canvas. 
One would hope that by the year 2000, if the plans are drawn up now, many 
the objectives I have mentioned will have been achieved. 


patterned along the lines of the success 
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ardised building of 
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5. I have spoken of subject-wise spe 


example; a plan of this type will reduce costs = oe 
schools, in equipping them, in teacher Waintie  mean 
schools. Carrying out the projects i a oe to a single nation. 
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ant educational or 
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scientific communities of the develope 
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system of consortia, through a direct twinning of scientific and reso: 
institutes or through similar modalities. esearch 
In this context, forgive me for thinking along the following terms: In additic 

to funds made available through the official aid agencies, the educational a 
scientific institutions in developed countries may consider contributing in king 
in their own ways, according to the norms of the well-known United Nations 
formula, whereby most developed countries have pledged to donate .7 to 1% of 
their GNP resources for world development. In the end, it is a moral issue 
whether the better-off segments of the educational and scientific communitics 
should be willing to look after their own deserving but deprived colleagues, 
helping them with a similar formula from their own resources - not only 
materially, but also joining them in their battle to secure recognition within 
their own countries as valid professionals who are important to development. 


6. Where, in all this, do the multi-national aspects come in? They come 
in the following way: UNESCO, the Third World Academy of Sciences, ICSU 
and similar bodies - could be asked to take care that this scheme works with 
requisite quality and non-politically. This last is crucial if we are to achieve an 
acceptance by the developing countries of the help received. 


7. I sometimes wonder if the diminution of multi-national help has come 
about principally because of escalating defence expenditures? In this context, 
the following quote from another great visionary, President Dwight 
Eisenhower, may be relevant. Addressing the American Society of Newspaper 
Editors on 16 April, 1953 President Eisenhower spoke against the “military 
industrial complex". He said: "Every gun that is made, every warship 
launched, every rocket fired signifies, in the final sense, a theft from those 


who hunger and are not fed, those who are cold and arc not clothed. 


“This world in arms is not spending money alone. 


Specialisation in Byirs: 
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Cation 


"Itis spending the sw 


. . Cat of j 
of its children, Fits laborers 


"It is two fine, fully equipped ho spitals 


"It is some 50 miles of concrete highway 


We pay for a single fighter plane with half a million bushels of wheat 


"This is not a way of life at all, in any true sense. Under the cloud of 
threatening war, it is humanity hanging from a cross of iron." 


8. "Cross of Iron!" Unfortunately, his words went unheeded both in the 
West and in the East, as well as by the (warring) nations of the Third World. 
Personally, I am a firm believer in man's moral state and I shall conclude with 
the words of a mystic who expressed the international idcal of the Family of 
Man in the 17th century: "No man is an island, entire of itself; every man is 
piece of the continent, a part of the main; if a clod be washed away by the Sea, 
as well as if a promontory were, as well as if a manor of 


were; any man's death diminishes me, because | am 
d to know for whom the bell tolls; 


Europe is the less, 
thy friends or of thine own 
involved in mankind; and therefore never sen 


it tolls for thee". — John Donne 
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the United Nations, its mandate j 
a professional fashion following a Non- | 

a spirit of co-operation among all ee Baa on bereaueratic appoach, in 
Such a vision of UNE : ens oe 

o SCO's professional role especially j 

with a population in excess of five billion Talis oa oe etataa 
governments and the peoples of the rich pret bonnet ia 
the poor developing countries if the Organisation is to ‘ae Ta : 
vision, and UNESCO's living up to it, should bring back the USA Bri aa 
Singapore to UNESCO. oe 


2) At present, though, one hears rather frequently, comments critical of 
UNESCO. These stem from: 


* Perception of UNESCO having strayed from its role as a specialized 
Agency concerned professionally with Science, Education and Culture; 
instead it has become active in areas of more proper concem to the United 


Nations itself; 


Il 
© The fractionalization of its programme among a great number of sma 


components incapable of making an appropriate impact, 


f individual great men of 


work 0 
: and the consequent 


* The level of participation in i 
hee 5 : men of Culture, 


Science, of men of Education and of 
lack of “hardness” in its programme, 


n of staff morale. Many well- 
the best of those 


people have 


lified 
qua an 


The gradual deterioratio remaining are Y 


already left the Secretariat an 
concerned; 
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A heavy administrative bureaucracy established thro 
Systematic and effective efforts at reducing it, in t 
programme with the funds saved. 


ugh the years With no 
he interest of a better 


On the positive side, however, one must note that: 


* UNESCO exists ina generally ready-to-use form. Its functions as an inter. 
governmental organization - as an instrument for consultation, CO-operation 
and joint action - cannot be duplicated elsewhere; 


* UNESCO knows from long experience how to co-operate on programme 
activities with non-governmental organizations, national bureaucracies and 
other inter-governmental organizations; and 


* It still retains an important nucleus of competent and dedicated staff. 


UNESCO clearly needs to be revitalized if it is to perform appropriately the 
functions for which it was designed. 


In this note, some suggestions are made to achieve this. 


A. In Sciences: two major tasks 


1) Enhance global aspects of Science, with the fullest participation and 
involvement of the world’s scientific community. . 
(The International Council of Scientific Unions (ICSU), together with a 
possible Federation of Academies of Sciences and National Research 
Councils (to be constituted) should play a leading role in this.) 


2) Take active steps to close the growing gap in hard sciences ae a 
industrialised and the developing countries. This, in my opinion, s se 
be the single most important objective for UNESCO between now an 


year 2000. 


ildi ientifi ities in 
This task can be accomplished (1) by building up the scientific ages? 
the developing countries, (2) and by emphasising the role of the es sae 
valid professionals in the development of their own eee fi 
accomplishment of these tasks will involve building up ae aie , 

i ibrari the de 
i i i lete science libraries, and also ee 

sciences, including comp : si a 
modern communication systems, for purposes of Science disset 
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lacking . 6S In those areas of tical education d 
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Concrete Steps 


Science Education 
1) After a period of com 

at the age of 16 or so) 
m 
educational systems. Using the U der societies Provide for 
; T tw 


A major structural failing of the Third 
in general no credible professional (" 
true that a half-hearted veal imetitat: 
schools has been built up in recent y pontechnical Institutions and vocational 
: mber of Third World i 
an this pystems has nad Scant prestige attached to it. (As a general countries, 
systems have been run by the Ministri : 
he Ministries of Education, tries of Labour and Employment, rather than 
To see how inadequate such a system has been, one may recall that in 
industrialized countries the proportion of those enrolled for the two streams is of 
the order of 50:50. In the Third World, however, the proportion of the 
professional versus the university level (blue versus white collar) enrolment is 
normally of the order 10:90. This preponderance of the technologically 
illiterate is the major cause of unemployment and of the Third World's technical 
backwardness. 
One of the main educational tasks before 


of 10:90 to 50:50. In the conditions at 
system" should be accorded equal status with the better-known “higher education 


sale! (j ing metal 
system" and should include courses on modern materials’ (including ) 
fabrication, as well as courses on microelectronics: ts ment 
One could go even further and include the SOO eeilat wit 
lower-secondary level so that every student rication, as W 
least, to undertake materials’ (and metal) a 
automotive, or microelectronic i anne ‘ence and Engineeri 
2) The proportion of those following os 5 
following the arts at the university le 


oa : t the case 
industrialised nations. This 1s cera catio for the ot 
countries. One must aim al @ 30: higher jearning adequately 


This will need equipping the institutions © 


mie educational system has been that 
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the Third World is to change this ratio 
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h and able, at the 
ell as electrical, 
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2) In the industrialised countries to emphasise global concerns and glob 
Studics in the various areas of knowledge. a 


3) Equally, stronger efforts must be brought to bear to end the Problem of 
illiteracy in regions where this phenomenon has been so persistent. 


4) Wherever tertiary scientific institutions are lacking, but the primary ang 
secondary levels are adequate, one might operate a UNESCO University of 
Science and Technology. This might offer post-graduate science degrees, 
particularly at the Ph.D. research level. Such a University would consist of 
a network of research centres located in different (including developing) 
parts of the world, encompassing (existing) first-class national as well as 
international centres. 


C. Specialization 
In this context, one proposal which may be considered is that of specialization, 


For example, under the aegis of a revitalised UNESCO, could a consortium of 
Universities in the U.S. and U.K., France and Spain, be helped by their 
Governments and encouraged to play a leading role in aiding University 

Science in all those developing countries which desire such help? Could one 
envisage the U.S.S.R. providing similar assistance in relation to primary, 
secondary and vocational education? Could the Netherlands and Belgium look 
after the building up of libraries and laboratories? Could Germany and Japan 
primarily look after technical education at all levels? Could the Scandinavian 
countries look after the scientific aspects of ecology? Could Switzerland and 
Austria (with their well-known pharmaceutical expertise) take over the fullest 
responsibility for medical education? Could Italy with its experience of setting 
up International Centres in Physics and in Biotechnology, look after the 
creation of similar institutions in these and other disciplines of science in 
concert with developing countries? Could the U.S., Canada, Australia se 
New Zealand look after education for agriculture and education for A aaa 
Could France and Spain carry out all these actions for the French and Spanis 


speaking developing countries if desired by them? 


the relevant tasks 


is i j i ible division of 
This is merely an illustration of what a possible div Fee site aioe j 


could be. Eventually, of course, these suggestions would h 


Towards Revitalizing UNESCY | 


og . - eit 3 

and modific d when detailed Projects are 37 
that (even though not affluent ¢ Sar Claborated, In thi 
China, India, Brazil, Egypt, Yu 


valued intellectual inputs to the 


Soshavia and 


Bes ea SC speciali; Cts could 
be advisory; SO as to guarantee the : Ctalized efforts UNESCO make highly 
the programmes. uisite quality and non Sali a would 
“PONUCal nature of 


D. Programmes Implementation and Monitor; 
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qua non for effective performance and morale, rs 


lain effective channels of 
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E. UNESCO House at the Headquarters and Outside 

The UNESCO House at the Headquarters must become a House of Science, a 
House of Education and a House of Culture, receptive to new ideas, with a 
library of the top-most world standards. It should welcome the cream of the 
world's scientists, educationists and thinkers for weekly lectures and 
discussions, as well as for cultural manifestations from all nations. Jt must 
not be a house for an entrenched bureaucracy. 


The UNESCO House outside the Headquarters should replicate these activities, 
with first class and complete libraries - at least for science journals. 


F, Inculture Pe 
Of all organizations on this globe, UNESCO is the one which is uniquely 


: i have an 
suited to emphasise the unity of science and culture. egies ee 
important dual effect: an increased understanding of uae  sicilaral 
lives of men and an increased understanding of the nee 
values in a changing world. . 
og UNESCO, which, 
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1. ABDUS SALAM Date of birth: 29 January 1926 


Place of birth: Jhang, Pakistan 
Nationality: Pakistani 


23 Educational Career 


Government College, Jhang and Lahore M.A. (Panjab University) 
(1938-1946) 
Foundation Scholar, St. John's College, B.A. Honours 
Cambridge (1946-1949) Double first in Mathematics 
(Wrangler) and Physics 
Cavendish Laboratory, Cambridge (1952) Ph.D. in Theoretical Physics 


Awarded Smith's Prize by the University 
of Cambridge for the most outstanding 
pre-doctoral contribution to physics (1950) 


3. Appointments 


mment College, Lahore 


(1951-54) Professor, Gove ent of Panjab University, 


(1951-54) Head of the Mathematics Departm 


(Lahore) . . . 
(1954-56) Lecturer, Cambridge University ON as 
(1957- ) Professor of Theoretical Physics, London 
Imperial College (London) 
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(1964- F i 
) acon and Director, International Centre for Theoretical Physics 
(1951-56) — Elected Fellow, St. John's College (Cambridge) 
(1951) Member, Institute of Advanced Study (Princeton) 
(1971) Elected, Honorary Life Fellow, St. J ohn'sCollege (Cambridge) 


4. United Nations Assignments 


(1955 and 1958) Scientific Secretary, Geneva Conferences on Peaceful Uses 


of Atomic Energy 

(1962-63) Elected Member of the Board of Governors, IAEA, Vienna 

(1964-75) Member, United Nations Advisory Committee on Science 
and Technology 

(1971-72) Elected Chairman, United Nations Advisory Committee 
on Science and Technology 

(1970-73) Member, United Nations Panel and Foundation Committee 
for the United Nations University 

(1981-83) Member,United Nations University Advisory Committee 

(1981-86) Member, Council, University for Peace (Costa Rica) 

(1981) Elected Chairman, UNESCO Advisory Panel on Science, 
Technology and Society 


5. Other Assignments 


(1970) Member, Scientific Council, SIPRI (Stockholm International 


Peace Research Institute) - 
Elected Vice Chairman, International Union of Pure and Applie 


(1972-78) 

Physics (IUPAP) — 
(1983- ) Elected First President of the Third World Academy of Scienc 
(1983-86) Member of the CERN Scientific Policy Committee 
(1986- ) Member of the Board of Directors of the Beir Institute 


of the Royal Swedish Academy of Sciences 
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6. Awards for Contributj 
utions to Physics 
(1958) Hopkins Prize (Cambridge Univers; 
confiibutlon aoe ae Fala the most Outstanding 
) -19 
oe bate Prize (Cambridge University) ‘i 
irst recipient of Maxwe] 
ao ell Medal and Award (Physical Society, 
(1964) Hughes Medal (Royal Society, London) 
(1971) J. Robert Oppenheimer Memorial Medal and Prize (University 


of Miami) 
(1976) — Guthrie Medal and Prize (Institute of Physics, London) 
(1977) Sir Devaprasad Sarvadhikary Gold Medal (Calcutta University) 
(1978) | Matteucci Medal (Accademia Nazionale dei XL, Rome) 
John Torrence Tate Medal (American Institute of Physics) 
Royal Medal (Royal Society, London) 
(1979) Nobel Prize for Physics (Nobel Foundation) 
Einstein Medal (UNESCO, Paris) 
Shri R.D. Birla Award (Indian Physics Association) 
(1980) Josef Stefan Medal (Josef Stefan Institute, Ljublijana) 
(1981) Gold Medal for outstanding contributions to physics (Czechoslovak 
Academy of Sciences, Prague) 
(1983) | Lomonosov Gold Medal (USSR Academy of Sciences) 


Peace and Promotion 


Contributions towards 
7. Awards for ae 


of International Scientific Collab 


(1968) Atoms for Peace Medal and Award (Atoms for Peace Foundation) 


(1981) Peace Medal (Charles ones 
(1986) | Premio Umberto pee ae “hel 
i i eac 
Dayemi Internation 
8. Academies and Societies 
Academy of Sciences (Islamabad) 
tan 


(1954) Elected, Fellow, Pakis 
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(1959) 
(1970) 
(1971) 


(1979) 


(1980) 


(1981) 


(1983) 


(1984) 
(1985) 
(1986) 
(1986) 


(1987) 
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an 


Elected, Fellow of the Royal Socicty (London) 

Elected, Fellow, Royal Swedish Academy of Science (Stockhol 

Elected, Foreign Member of the American Academy of Ants ™ 
and Sciences (Boston) 

eet Foreign Member, USSR Academy of Sciences (Moscow) 

ected, Foreign Associate, USA National A 

(Washingren cademy of Sciences 

Elected, Foreign Member, Accademia Nazionale dei Lincei (Rome) 

Elected, Foreign Member, Accademia Tiberina (Rome) 

Elected, Foreign Member, Iraqi Academy (Baghdad) 


Elected, Honorary Fellow, Tata Institute of Fundamental Research 
(Bombay) 


Elected, Honorary Member, Korean Physics Society (Seoul) 


Elected, Foreign Member, Academy of the Kingdom of Morocco 
(Rabat) 


Elected, Foreign Member, Accademia Nazionale delle Scienze 
(detta dei XI), (Rome) 
Elected, Member, European Academy of Science, Arts 
and Humanities (Paris) 
Elected, Associate Member, Josef Stefan Institute (Ljublijana) 
Elected, Foreign Fellow, Indian National Science Academy 
(New Delhi) 
Elected, Fellow, Bangladesh Academy of Sciences (Dhaka) 
Elected, Member, Pontifical Academy of Sciences (Vatican City) 
Elected, Corresponding Member, Portuguese Academy of Sciences 
(Lisbon) 
Founding Member, Third World Academy of Sciences (Trieste) 
Elected, Corresponding Member, Yugoslav Academy of Sciences 
and Arts (Zagreb) 
Elected, Honorary Fellow, Ghana Academy of Arts and Sciences 
Elected, Honorary Member, Polish Academy of Sciences 
Elected, Corresponding Member, Academia de Ciencias M 
Fisicas y Naturales de Guatemala . 
Elected Honorary Life Fellow, London Physical Society 
Elected, Fellow, World Academy of Art and Science (Stockholm) 
Elected, Corresponding Member, Academia de Ciencias Fisicas, 


Matematicas y Naturales de Venezuela 


edicas, 


Biodata 


Elected Fello 
? Ww, Pakistan 
Elected, Fore Academy of Meg; ; 
reign Fellow, African reer a Sciences 
Clences 
9. Orders 


(1979) — Order of Nishan-e-Imti 
-€-Imtiaz (Pakis 
(1980) Order of Andres Belio Wawa 
Order of Istiqlal Gordan) 
Cavaliere di Gran Croce de 


I'Ordi 
fates Ordine al Merito della Repubblica 


10. D.Se. Honoris Causae 


(1957) Panjab University, Lahore, Pakistan 
(1971) — University of Edinburgh, Edinburgh, UK 
(1979) — University of Trieste, Trieste, Italy 
University of Islamabad, Islamabad, Pakistan 
(1980) Universidad Nacional de Ingenieria, Lima, Peru 
University of San Marcos, Lima, Peru 
National University of San Antonio Abad, Cuzco, Peru 
Universidad Simon Bolivar, Caracas, Venezuela 
University of Wroclow, Wroclow, Poland 
Yarmouk University, Irbid, Jordan 
University of Istanbul, Istanbul, Turkey . 
(1981) | Guru Nanak Dev University, Amritsar, India 
Muslim University, Aligarh, India 
Hindu University, Banaras, India : 
University of Chittagong, ae 
i i istol, Bristol, 
Vad - i. Maiduguri, Nigeria 
University of Maiduguri, ae 
oa “1+ nines, Quezon City, Philippines 
982 University of the Philippines, 
sien Khartoum, Sudan 
(1983) University of Khartoum, 
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(1984) 


(1985) 


(1986) 


(1987) 
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Universidad Complutense de Madrid, Spain 

pre College, The City University of New York, New York, 
University of Nairobi, Nairobi, Kenya 

Universidad Nacional de Cuyo, Cuyo, Argentina 
Universidad Nacional de la Plata, La Plata, Argentina 
University of Cambridge, Cambridge, UK 

University of Goteborg, Goteborg, Sweden 

Kliment Ohridski University of Sofia, Sofia, Bulgaria 
University of Glasgow, Glasgow, Scotland 
University of Science and Technolgoy, Heifei, China 
The City University, London, UK 

Panjab University, Chandigarh, India 

Medicina Alternativa, Colombo, Sri Lanka 

National University of Benin, Cotonou, Benin 


11. Pakistan Assignments 


(1958-74) 
(1959) 


(1961-62) 


(1961-74) 
(1961-64) 


(1962-63) 


(1963-75) 
(1973-77) 


Member, Atomic Energy Commission, Pakistan 

Adviser, Education Commission Pakistan 

Member, Scientific Commission, Pakistan 

Elected President, Pakistan Association for Advancement 
of Science 

Chief Scientific Adviser to President of Pakistan 

Founder Chairman, Pakistan Space and Upper Atmosphere 
Committee 

Governor from Pakistan to the International Atomic Energy 
Agency 

Member, National Science Council, Pakistan 

Member, Board of Pakistan Science Foundation 


12. Pakistani Awards 


(1959) 


Sitara-i-Pakistan (S. Pk.) 


Biodata 
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(1979) — The Order of Nishan-c-tmtj, (th 
% (the hig 


13. As "Servant of Peace" 


(1968) Awarded the Atoms for Peace M 
Foundation) bee. va 

ees wrtation) toms for Peace 
2 > SCICNLific Council, SIPRI (Stock 

r eace Research Institute) ee cae 
. ee Peace Medal (Charles University Prague) 
-86) | Member, Council, University for Peace Costa Ri 
: ica 


(1986) Premio Umberto Biancamano (Italy) 
Dayemi Internationa! Peace Award (Bangladesh) 


14. Published Papers 

. Around 250 scientific Papers on physics of elementary particles. Papers on 
scientific and educational policies for developing countries and Pakistan. 
15. Scientific Contributions 


Research on physics of elementary particles. Particular contributions: 


two-component neutrino theory and the prediction of the inevitable 


(1) 
parity violation in weak interaction; 
(ii) gauge unification of weak and electromagnetic interactions : the unified 
"Plectroweak" force — a name given to it by Abdus 


force is called the sents and W, Z particles 


Salam; predicted existence of weak neutral curr 
before their experimental discovery, 

icles; uni mmetry; 
(iii) symmetry properties of elementary pat ticles; unitary symmetry 


(iv) renormalization of meson theories; 


148 
Science and Education in Pakistan 


(vi) — unificati 
on of electroweak with 
Strong nuclear forces, gr. 
nuclear) unification; » Beane sett 


(vit) related prediction of proton-decay; 


(viii) Supersymmetry theory, in particular formulation of Superspace and 
formalism of superfields. 


16. Books 


Symmetry Concepts in Modern Physics, Iqbal Memorial Lecture, (Atomic 
Energy Centre, Lahore), 1966. 


Edited with E.P. Wigner, Aspects of Quantum Mechanics, (Cambridge 
University Press), 1972. 

Biography, Abdus Salam, by Dr. Abdul Ghani, (Ma’aref (Printers) Limited, 
Defence Housing Society, Karachi), 1982. 


Ideals and Realities, Selected Essays of Abdus Salam, Edited by Z. Hassan and 
C.H. Lai, World Scientific Publishing Co.Pte.Ltd.,1984. Translated into 
Arabic, Chinese, Italian, Persian, Urdu, Rumanian, Russian and Spanish with 
Portuguese, Japanese, and French in progress. 


With Ergin Sezgin, Supergravity in Diverse Dimensions, Vols. I and II, to be 


published by World Scientific Publishing Co. Pte. Ltd. in 1987. 

Science and Education in Pakistan, The Third World Academy of Sciences, 
Trieste, Italy, 1987. 

A Man of Science, Research Centre for Cooperation with Developins 
Countries, Ljublijana, Yugoslavia, 1987. 


Printed in Trieste, Italy by Tipografia Moderna 


